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PABOYAS MPOrPAMMA YYEBHOW ANCUNTIJINHDbI
B1.0.25 Uutonorusa

1. Kog n HaumeHoBaHue cneuynanbHocTu: 30.05.03 MegnuunHckas knbepHeTuka
2. Cneynanusauua:

3. Ksanudmkauma BbinyCKHUKA: Bpay-kKnbepHeTuK

4. dopma 06yYeHUA: o4Has

5. Kachegpa, oTBevawowass 3a peanusauvio AUCLUNMUHBE: TEHETUKW, LMTONOTUN 1
GUONHXEeHepUn

6. CocTtaBuTENIN NPOrpamMmmbil:
MawkuHa Osib2a CepaeesHa, kaHoudam 6uUo/102u4ecKux HayK, doyeHm,

KokuHa AHacmacusi BacusibesHa, accucmeHm

7. PekomeHAaoBaHa: Hay4Ho-Memoou4YeckUuM COBEMOM MeOUKO-6U0/102UHeCK020
hakysiemema rpomokos1 Ne 2 om 21.03.2022 a.

8. YueOHbIli rop: 2023-2024 CemecTp(bl)/TpumecTp(bl): 3



9. Llenu n 3agaum y4ye6HOW AUCLUN/IUHDI

Lensamu ocsoeHusi y4ebHOU Oucyur/iuHbl SIB/ISIIOMCS: 03HAKOM/JIEHMEe CTYy[EeHTOB C
COBPEMEHHBbIMU NPEACTAB/IEHUSAMI O CTPOEHUN, PA3MHOXEHUN U (PYHKLMOHUPOBAaHWK, crieumainsauyum
1 NaToNOrMYECKMX NpoLeccax B KneTkax pasHbiX TUMOB OpraHn3aLlmm.

3adayu y4ebHoU OuCyur/IuHbI:

- N3y4nTb KOHUENTYyas/IbHblE OCHOBbI U METOANYECKNE NPUEMbI LATOJTIOTUN.

- ycTaHaBNMBaTb MNPUYNHHO-CNEACTBEHHbIE CBS3M B CTPOEHMU U (PYHKLUMOHUPOBAHUMN KITETOK,
TKaHew.

- BbIABUTb CXOACTBO W pas3/itdne KAETOK MNPOKapuoT N 3YKapuoT, K/JIETOYHbLIX MpoueccoB "
MPVHLMNOB X AENCTBUS.

- OoBfMafeTb HaBblkaMU  paboTbl C  MCMO/Ib30BAHWEM  MUKPOCKOMMNYECKON
LIMTOXMMUYECKUX, BUOXMMUYECKUX N APYTMX COBPEMEHHbIX METOA0B UCCNE0BaHNS KTETOK.

TEXHUKMN,

10. MecTO yueGHOW ANCUUNINHBLI B CTPYKTYype OOM:

YuebHasa aucuunnuHa «Lutonorns» oTHOCMTCS K 06si3aTesibHON yacty Broka 1 «QucumninHbl
(mogynv)» ®efepanbHOro rocyfapcTBEHHOINO 06pa3oBaTe/lbHOro CTaHAapTa BbiCLLEr0o 06pa3oBaHns Mno
crneumanbHoctn 30.05.03 MepguumHckas KubepHeTuka (cneumanuct). [MpeawecTByeT cneayowmm
avcumnnvHam «McTonorns», «AHatoMus 4yesoBekar», «O6Las buoxmmua», «Obwan n MeauuMHckas
reHeTuKa».

O6yuatolmincsl, oBnajieB AUCUMMANHOW, OO/MKEH 3HATb HOBEWME AOCTWXKEHUS B 0611actu
LUUTONOrMM, NPMOBPECTV NpaKTMYECKME HaBblKM PaboTbl C MUKPOCKOMUYECKON TEXHWUKOM W OLEHKM
CTPYKTYPbl M XU3HEAEeATENbHOCTM KNETKU; YyMETb UCNOMNb30BaTh NOSlyYEHHbIE 3HAHWUS B MEAULMHCKON 1
Hay4HO-MCCef0BaTesIbCKON AeATESTbHOCTN.

11. TInaHupyemble pe3y/ibTaThl OOYYeHHWS 0 AWCHUTUINHE/MOAYMO (3HaHWs, YMEHWs, HaBBbIKH), COOTHECEHHBbIe C
T/IaHUPYEMbIMHU pe3y/IbTaTaMK 0CBOEHUs 06pa30BaTe/IbHOM MporpaMMbl (KOMITETEHI[USIMI) U MHAUKATOPAMU UX [JOCTHKEHHSI:

Kop, HassaHue Kop(bt) WHavkaTop(bl) MnaHupyembie pesynbTarbl 00y4eHus
KOMMeTeHL MK
OrlK- OrlK- | Ncnonb3syet 3HaTb: COBpeMeHHOe COCTOsHMe Bonpoca o
1 1.2 OCHOBHbIe CTPYKTYPHO-(PYHKLUMOHA/TbHOW OpraHu3auum un
€CTECTBEHHOHAY | XM3HeAeATesIbHOCTU KNeToK (NpoKapuoT 1
YHblE NOHATUA U | AYKAPUOT, XXMBOTHBIX U YeN0BEKa) B HOPMe 1 Npu
MeToAb! pas/INYHbIX NaTosI0rnaAXx.
nccnegoBaHuii
Cnoco6eH npu peLeHnn YMeTb: NPOBOAUTL OLEHKY 0COBEHHOCTEN CTPOEHUS
1cnosib30BaTh U npodpeccroHanb | N XU3HeLEeATENbHOCTU KNETKN B HOPME 1 Npu
NPUMEHATb HbIX 3afau pas3nnyHbIX NaToNOrnsaX, pellaTs CUTyaunoHHbIe
hyHOaMeHTa lbHble 3ajaun..
W NpukiagHoie
MeauLUMHCKMe, BnageTb: OCHOBHbIMW NMOHATUAMU METOL4AMM
€CTeCTBEHHOHaYy4HbI nccnefoBaHnii Npy peLleHnn NpoeccnoHasibHbIX
€ 3HaHua ans 3a/au.
NOCTaHOBKMU U Or1K- VHTepnpeTupyeT | 3HaTb: NPUHLMMbLI CTPYKTYPHO-(PYHKLMOHaTbHO
pelueHus 1.3 pe3ynbTarhl opraHnsauny u XmsHeeAaTeNbHOCTU KNeTok
CTaHOapTHbIX U €CTEeCTBEHHOHAY | XMBOTHbIX N YeoBEKa.
WHHOBALMOHHbIX YHbIX
3ajad nccnenoBaHuii YMeTb: NPUMEHATL 3HAHWSA U HaBbIKN
npocpeccuoHanbHoi npu peLeHnn LMTONOrNYECKOro aHasmsa Ans perncTpupoBaHms,
OesaTenibHOCTH npogpeccroHant | aHasm3a v UHTepnpeTaunn CTPYKTYpHO-
HbIX 3a4a4 (PYHKLMOHAIbHOrO COCTOSAHUSA K/TETOK OpraHn3mMa.
BnageTb: HaBblkaMu OLEHKN CTPYKTYPHO-
PYHKUNOHAIbHOTO COCTOAHNSA K/TETOK OpraHu3ma,
NMHTEpPNpeTNpPOoBaTb MOJIyYeHHbIe pesysbTaTbl U
NPOBOAMNTbL LINUTO/IOTMYECKYH ANArHOCTUKY.




12. O6bem AMCUMNNVHBI B 3a4eTHbIX eguHulaxi/uyac. 4 3ET / 144 yaca.

dopma NPOMEXYTOUHOI aTTecTaLuy 3K3aMeH

13. Tpy0eMKOCTb 110 BU/iaM yuebHOMH paboThl

TpyaoeMKoCTb
Bupg yuyebHoli paboThl Bcero Mo cemecTpam
3 cemecTp
AyANTOPHbLIE 3aHATUA 74 74
nekumnn 16 16
B TOM uMche: npakTuyeckme
naboparTopHble 34 34
rPynnoBble KOHCY/bTauumn 24 24
CamocTosiTeqibHast pabora 34 34
dopma NPOMEXYTOYHOWN aTTecTauun - 3K3aMeH 36 36
VToro: 144 144

13.1. CopeprkaHue JUCLUIIMHBL

Peanusauuns
aspena
HanweHoBaHune pasiy
ONCUUNNWUHBI C
Ne n/n pasgena CopgepxaHue pasgena ANCUUNIvHBI MOMOLL{bIO
ANCUMNANHBI o
OHNawH-kypca,
QYMK*
1. leKuuu
MpeameTt n 3a7ayn LMTOMOTNKN, OCHOBHbIE 3Tarbl PasBUTUS.
3HayeHne uUMTOMIOTMM B CUCTEME  BMOMIOTMYECKUX U
LinTonorusa kak o JYMK
MEOUUMHCKUX HayK. YPOBHU CTPYKTYPHO-(PYHKUMOHAIBHON
Hayka. [pegmerT, LinTonorusa
opraHusaumm usoro. Knetka Kak eguHuiua CTPoeHus, | .
3ajauu, aTtansl ("MepuumHckasn
(PYHKUMOHNPOBAHUA,  pas3BUTWUA,  BOCNPOU3BEAEHUA U "
pas3BUTUA. YPOBHU < ouoxnmns",

11 naTosIorMyecknx U3MeHeHunin opraHn3MoB. KnetouHasa Teopus |

CTPYKTYpHO- MegamuuHckasn
< N ee OCHOBHble MOJIOXEHUA. KNeTkn npokapuoT 1 aykapuoT "
PYHKUNOHANBHO L 6uocpmsnka”,
(ocobeHHOCTM K pasuuMa B CTpoeHuu). O6wmin nnaH |
opraxnsauin Xnsoro. CTPOEHMA KNeTOK aykapuoT. Bupychkl — HekrieTouHas chopma MeauumHckasn
Kneto4yHas Teopus. P ykapyot. B1py b KnbepHeTuka)"
XU3HWU. 3HauYeHue UuuToNorMM ANA  Haykm U MpakTUKu,
MeaMWLMHbI.
CeeToBass M 9/IeKTPOHHas  Mukpockonusa.  MeToabl
KOHTpPacTMPOBaHUS B CBETOBOWN MMUKPOCKOMNUW.
KoHdthokasibHasn MUKPOCKOMUSA. LinToxumunueckue,
BUOXMMUNYECKNE U MOJSIEKYIAPHO-LUUTONOTNYECKE METOAbI.
MeTo4 MUKPOXMPYPrUM W  KyNbTypbl KeTok. KnetouHas
NHXeHepus. V30TonHbI aHanm3 (MeTog, 3YMK
aBTOpagunorpadun). ®pakumnoHupoBaHme KNeTok.
MeToabl UuTtonorus
KoHtpokanbHast  Mukpockonusi. Cnocobbl  U3roTOBMEHUSA |
LUTONOTMYECKNX o ("MepuumHckas
o npenapaToB B 3aBMCUMOCTU OT Liesiell uccneoBaHus. "
nccnefoBaHuin. » onoxmmms",

1.2 CTBO/IOBbIE KNETKW, UX CBOWUCTBA WU TUMbl. MHOTOKNETOUYHbIE |
CTBONOBbIE KNETKN 1 o o MeamuuHckasn

opraHusmbl pas3BMBAlOTCA W3 OAHOW CTBOJIOBOM KNETKM "
NX NUCMNOJIb30BaHVe B 6uocpmnanka”,

(3uroTbl). KneTtouHaa auddepeHUMpoBKa Kak npouecc |
6uomeauumHe. o MeamuuHckasn

o6pasoBaHMsA cneumannu3vpoBaHHbIX KIeTOK W TKaHel, Kak kBepHeTIKa)"

pesynbTat anddchepeHLManbHON akTMBHOCTY FreHOB P

B X0ofe pa3sButusa. VICTOUHMKM NonyyeHus u 6aHK CTBOJIOBbIX

KneTok. OTKpbITUE BO3MOXHOCTW MepenporpamMmmpoBaHmns

3pesibIX KNeTok B

nopunoTeHTHole  (IXoH TappoH, LWuHes  HAmaHaka).

icnonb3oBaHMe CTBOJIOBLIX K1ETOK B GriOMeanLMHE.

1.3 YneTpacTpykTypHas YnbTpacTpyKkTypHas opraHusaums KNeTKu. O6was AYMK
opraHuMsauus KNneTku. | XxapakTepuctuka M OCHOBHble  pasnnuma  CTPYKTYpbl Lintonorus
CTpykTypa u pacTuTenbHOW U XUBOTHOI  kneTkn. Uwutonnasma wu | ("MeguumnHckas
PYHKUMN KNETOYHBLIX | rnanonnasma. CTpykTypa v (PyHKLUMK KNETOYHbIX MeMOpaH. 6roxmmmns’”,
Mem6paH. TpaHcnopT BellecTB yepe3 MembpaHy. OgHomembpaHHble | "MeguumHcKas
OfHomMeMb6paHHble, opraHoupl KIeTKW: 3aHAgonnasmarmyeckas ceTb, annapar 6uocpmanka”,




ABYMeMOpaHHbIe U

lroNbKK, NMM30COMbI, NEPOKCUCOMBI, BaKyO/IM PacTUTE/bHBIX
kneTok. [osyaBTOHOMHblEe [ABYMEM6paHHble OpraHouApl
KNETKU: MUTOXOHAPUM W nNAactugabl. B MUTOXOHAPUAX
3anucaHa Hawa uctopusi. bonesHu yenoseka, CBA3aHHbIE C

HemMeMObpaHHbIe o 6 "MeaununHckasn
OPraHoNp! KNETKM, naTosiorneid  opraHouaos. HemeMO6paHHblIE  KOMMOHEHTHI KMBEPHETUKA)"
LinTockener. knetkn. KnetouHblii ueHTp. Pwubocombl. Lutockenet -
OMOpHO-ABUraTesibHas cucTema KneTku: MUKPOUIaMeHTbl,
MUKPOTPYBOUKM " NPOMEXYTOYHbIE dounameHTbl.
[MpoucxoxaeHue aykapmnoTU4ecknx KIeTok.
MHTepdhasHoe A4p0 — UEHTP YynpaBieHus XusHepesTtesb-
HOCTbIO  KIeTKM.  OCHOBHble  3/IEMEHTbl  CTPYKTYpbI
NHTephasHoro sapa: XpomatuH (XPOMOCOMbI), SAPbILIKO,
AAEPHbIA cok (Kapuonnasma), saepHas o6ono4yka CTpykTypa
N PYHKLUN HYKNEWHOBBLIX KUCMOT. SaepHas o6o0s104ka u JYMK
MOpPOBbIi KOMMJIEKC. AnepHo-uumTonnasmaTnyeckue Liutonorus
CTpyKTypa i B3auUMOAENCTBUS. AAepHblii 6e/1KOBbIA MaTpUKC, NamunHa; nx | ("MepuumHckas
CTPYKTYpa " (PYyHKUMOHaUIbHOE 3HayeHune. $HAApbIKO — oroxmmmsa",
14 PYHKUMN KTeTOYHOro "
aapa opraHoug CcuHTe3a pvm6ocom. CTpyktypa ”  OyHKUMM Me,EI.VILI,VIHCKf'IiFI
AApbILKa. FAPbILWKOBbIA OpraHM3aTop — BMECTW/IMLLE FeHOB 6uocpmanka”,
PUB0OCOMHbIX PHK. CTpoeHue reHos pPHK, | "MegnuuHckas
NOANUMCTPOHHOCTb. CrHTE3 1 npoueccuHr pPHK. OCHOBHble | KnbepHeTuka)"
CTPYKTYPHbIE ~ KOMMOHEHTbI W Tunbl  agpbiwek.  Linkn
N3MEHEHNS CTPYKTYPbl S4pbIWKA B CBA3M C ero qoyHKUuen.
Amnnundpmkaumsa reHos pPHK. CTpoeHune n xmumnsi pubocom y
3yKapuoT 1 NPOKapu1oT.
CTpykTypa, OYHKUMM U TUMNbl XpOMaTuMHA. JyXpOMaTuH U
retepoxpomatuH. [lonoBoli  XpomaTuH. CTpYyKTypHO -
yHKUMOHaIbHaA opraHM3aumnsa reHeTMyeckoro matepuana y
NpoKapnmoT 1 3ykapuoT  (CPaBHWUTESIbHbLIA  aHan3).
M36biTouHaa AHK. CatennmTHaa n mukpocatennutHasa AHK.
XpomaTtvH. YnakoBka | AMMUHYUUS XpOMaTuHa M XPOMOCOM, UX (OM3MOMNOrMYecKoe
OHK 3HayeHrne. YpoBHM komnakTusauun [AHK 3ykapmoTuyeckoii AYMK
3yKapuoTnyeckoi KNeTKA B COCTaBe XPOMOCOM. [MCTOHbI M HErMCTOHOBbIE LinTtonorns
KNeTkn B Genkn: ux ponb B Komnaktusaumm [OHK. Hykneocowmsbl: | ("MeguumnHckas
15 XPOMOCOMaX. CTpoeHMe, posfb Npu  (PYHKLUOHMPOBAHUN  XpOMaTuHa. 6uoxnmns",
’ CTpyKkTypa n HykneomepHast dmbpunna. MNetnesble AOMEHbI XpoMaTuHa. | "MeguumHcKas
hYHKLMN XPOMOCOM. | XpOMOMEpHas opraHm3aums XpomMocoMm. [iBa CTPYKTYpHO - 6uocpmanka”,
MeToabl PYHKUMOHANIbHBLIX COCTOSIHMA, ABe hopMbl opraHmsaumn | “"MegmumHckas
XPOMOCOMHOTO XPOMOCOM: WMHTeppasHble U MUTOoTUYeckme (MeTadasHble). | KnbepHeTuka)"
aHanusa. OpraHuzauma meTadiasHoli XPOMOCOMbI: M/Ie4n XPOMOCOM,
LeHTpoMepa, BTOpUYHas MNepeTskka, CNyTHUKWU, Tenomepsbl.
Tunbl MeTadazHbIX XPOMOCOM B 3aBUCMMOCTU OT MOJIOXKEHUSA
LeHTPOMEpPLI. AyTOCOMbI 1 MOJIOBbIE XPOMOCOMbI. KapuoTtun.
CoBpeMeHHble MeToAbl XPOMOCOMHOro aHanmsa. Kapuotun
YyesiI0BEKA M METOAbI €r0 N3YYEHMS.
KnetouHblii uukn n ero perynauus. LUMKAnHbl 1M UMKANH
3aBUCMMblE  KMHA3bl -  K/OYEBblE Oenkn  perynsaumm
KNeTtoyHoro pgeneHusa. [llocneactsBusd  HapylleHWs  3TOro IYMK
KneTouHbIn uukn n npouecca. Monunaonana v NOANTEHUsA. TyHKTblI NPOBEpPKU UuTtonorus
ero perynsums. (checkpoint) n penapauns nospexaeHunii AHK. HapyweHus | ("MeguuuHckas
16 MonuteHHble perynsayum KneTovyHoro uukna wu OHKoreHes. [lonuteHus. 6roxmmms”,
' XPOMOCOMbI Kak MonMTEHHbIE XPOMOCOMbBI Kak pesysbTaT "c6os” KnetoyHoro | “"MeauvuuHckasn
pesynbTtar "c6os” uukna (obpasoBaHue, Mopdonornyeckme OCoB6eHHOCTH, 6rodmnsnka",
KNeToYHOro uuKna. npupoga nydos, "MepguumnHckas
yHKUMOHaIbHOE 3HaYeHue, BCTPeYaemMoCTb B Npupoae). | KubepHeTuka)"
MosIMTEHHbIE XPOMOCOMbI — YAOOHasA MoZesib ANS N3yYeHUst
(PYHKUMOHa/IbHOV OpraHn3aumm XpoOMOCOM.
Bocnpoussegerne [eneHne npokapuoTmyeckux knetok. Cnocobbl AeneHus JYMK
KneTok. MuTos. 3YKapMOTMYECKMX KIEeTOK. MwuTo3. 3IBoouMA  MUTO3A. Lintonorua
MaTtonormym MUTO3a U | HapylleHus MUTo3a W WX nocneactevsa. Amutos. Melios. | ("MeavumHckas
1.7 nx nocneancreus. Melio3 npeawecTBYeT MpoLECCY MO/I0BOrO pPasMHOXEHMS 6roxnmms",
Meii03. kak 3YKapMOTMYECKMX  OpraHn3MoB U NeXUT B  OCHoBe | "MeAgmuuHckas
MeXaHn3m hopMMpoBaHXs NOMNOBLIX KIETOK (raMeT). YHMBepCcaslbHOCTb 6uocpmsnka”,
pekomouHaLmum 1 mMeio3a n ero atanbl. Ctagmun meiosa. CuHanToHeMasibHbIA | "MeaunuuHckas




penykuumn ymcna
XPOMOCOM Npw
hopmMurpoBaHun
MOIOBLIX KMETOK.
[ameToreHesy

KOMM/eKc. KpoccnHrosep 1 ero sHayeHne. XpomMocoMbl Tuna
“naMnoBbIX WeEeToK'. Pasnuuusa mexay Meino3om n MUTO30M.
Tunbl melio3a. Cnopo- u rameToreHe3. [ameToreHes y
yesnioBeka. CnepmaroreHe3 W oBoreHes. [10N0Bble K/IETKM

yesioBeka. yenioBeka. ONI04OTBOPEHME — HAuYaU/lbHbIA 3Tan pasBuTUsA | KnbGepHeTuka)"
XPOMOCOMHbIe HOBOro opraHusma. lMatonornm menosa (MPUYUHBI, TUMbI U
60M1e3HN YyesoBeka, nocneacTeus). XPOMOCOMHbIE 601e3HN yesioBeka.
06YyC/0BNEHHbIE M3MeHeHns  kapuoTuna, O0O6YC/IOB/IEHHbIE  NATON0MMAMMU
HapyLleHUAMMN mMeio3sa
Meiosa.
Matonorusa, crapeHne n cmepTb KNeTkn. CTPYKTYpHble U
(PYHKUMOHASIbHbIE  U3MEHEHUA  KNEeTOK U OTAEeSIbHbIX
K/IETOYHbIX KOMMOHEHTOB B Mpoueccax peakTUBHOCTUM W SYMK
Peakuus kneTok Ha ajantauun. Peakums KNeTkn Ha nospexpatowime haxkropsl: Lintonorus
BHeLlHue Koarynsuma xpomartuHa, NUKHO3, hparmeHTauus agpbiwka u ("MeauuuHcKas
BO34elCTBUS. Op. VI3MeHeHue CTPYKTypbl OpraHouoB Mpu NOBPeXaeHum A
1.8 ANonTo3 1 HEKPO3 — knetkn. [Auctpodua. HapyweHve  anddepeHLnpoBKn "Me,EI,VILI,VIHCKZ;.ﬂ
[JBa BapunaHTta LinTonorua onyxoneBoro pocra K1eTok. AnonTo3 N HEKPO3 — 61othM3Ka”
KJIETOYHOW CMepTy. OBa BapuaHTa KNeTo4YHON cMepTu. ANONTO3 — FEeHEeTUYECKN "Me,EI,VILI,VIHCKa’FI
3anporpaMmupoBaHHas cMepTb KneTku. MNMpumepbl anontosa KMBEPHETVIKA)"
N UUTOMOrMYECKME MpPU3HAKM €ero MNpPOsBNEHUs; K/IYeBble
6enku anontosa. buonornyeckas posb anontosa B
MHOIOK/IETOYHOM OpraHu3Me.
2. la6opaTopHble 3aHATUSA
LinTonorusa Kak Lintonorua — Hayka o knetke. MpUHLMN CUCTEMHOIO aHanusa
Hayka. Mpegmer, B M3Yy4YeHWN CTPYKTYPHO-COYHKLMOHa/IbHOW OpraHnsaumum u
3ajauu, artansl XU3HEeOEeATeNbHOCTU KIETOK.
51 pasBUTUA. YPOBHU i
CTPYKTYpPHO-
hYHKUMOHa/TbHOW
opraHun3aLumn XuBoro.
KneTtoyHas teopus.
CeeToBass MMKpPOCKOMMSA (YCTPOWCTBO, TUMbl, OMNTUYECKME
OaHHble, npaBuna paboTbl C MUKPOCKOMNoM). MeTogpl
MeTozpl LUMTOMIOTNUYECKNX UCCefoBaHuin. LInto- n ructoxmmumyeckume
mMeToabl. OcCBOeHWe MeTofa nNPUrOTOB/IEHUA W OKPaCKU
HATONOTMHECKIX Ma3KOB KPOBM >KMBOTHbIX. AHa/IM3 nNpenapartoB KpoBWU
2.2 viccneposaxny. nabopatopHoil  KpbiCbl K 4enoBeka.  OnpegenexHve -
CTBO/IOBbIE KNIETKN U o o
UX MCnonb3oBatve g | TEVKOUMTapHO dopmynbl. MeToabl KOHTPacTMpoBaHus B
61OMeLIHE. CBETOBOW MUKPOCKOMUMN. KOH(*)OKaJ'IthbII/I MUKpOCKon Ans
LMTOIOTNYECKMX nccnenoBaHuii. M3mepeHne
MUKPOCKOMUYECKNX OOBEKTOB. ONIEKTPOHHAsA MUKPOCKOMMUSA
Kak MeTo/ UMTON0rMYeCcKMX UccnesoBaHuii.
YnbTpacTpykTypHas OC06EeHHOCTN CTPOEHMWS XUBOTHOW U pacTUTENIbHON KEeTOoK.
opraHusauus kKneTki. | PasHoobpasve  mopdionorMm  KJETOK — YesioBeka  Kak QYMK
CTpyktypa n OTPaXeHne Nx PYHKLMOHasIbHON cneyanmsaunm. Lintonorus
PYHKUMN KNETOUHBIX | YNIbTpacTpyKTypHasi opraHusauns KNeTkn aykapvot | ("MeguumHckas
23 MeMb6paH. (ogHOMeMOpaHHble, ABYMEMOpaHHble W HeMeMbpaHHble oroxmmms’”,
) OpaHoMembpaHHbIe, opraHouabl KIeTkn; chneymanusvpoBaHHble CTPYKTypbl U | "MeauuuHckas
OByMeMOpaHHble 1 opraHensbl KNeTkun). PeleHne cuTyaumoHHbIX 3aau. 6rnodmnsnka”,
HemeMOpaHHble Tekywaa artrectaymsa Nel no Temam: «Metogbl | "MeauuuHckas
opraHounabl KNeTku. LMTOIOMMYECKMX nccnefoBaHuii», «CTPYKTYpHO- | KMBepHeTuka)"
Lintockener. (PYHKUMOHA/IbHAs opraHn3aums KIeTKu».
WHTepdasHoe AApOo - LUeHTp ynpasfeHus
CTpykTypa u XU3HEOEATENbHOCTbIO  KNEeTKW.  OCHOBHble  3/IEMEHTbI
24 (OYHKLMWN KJTETOYHOTO | CTPYKTYPbl MHTEpda3Horo sgapa: XpomMaTuH (XpOMOCOMbI), -
agpa AApPbLILWKO, Kapuonnasma, agepHas obosodka. OnpegerneHvne
SAPbILKOBOW aKTUBHOCTM.
25 XpomatuH. ¥Ynakoska | CTpyktypa U (QYHKUMM  MUTOTMYECKUX  XPOMOCOM. -

OHK
3yKapuoTnyeckoi
KeTkn B
XPOMOCOMaX.

O3HakoM/ieHMe € Tunamm MeTadasHblX XPOMOCOM, UX
CTPYKTYpOI. AHasiM3 nonnmopgusm udnucna, mopdonoruu,
CTPYKTYPbl MWUTOTUYECKMX XPOMOCOM Yy pasHbiX BWIOB
XMBOTHBIX 1 pacTeHuii. MNoHATME O KapuoTune.




(PYHKLMN XPOMOCOM.

CTpyKkTypa n

MeToAbl
XPOMOCOMHOrO
aHasnmsa.

KapvoTtun yenoseka M MeToAbl €ro m3ydeHus. [eHBepckas
knaccudmkalma  XpoOMOCOM  YesioBeKa  Ha  OCHOBe
MCMO/Ib30BaHUA  PaBHOMEPHO  OKpaLlIeHHbIX  XPOMOCOM.
N3yyeHne kapuotuna u  cuctemMatmsaums  XpOMOCOM
yeqioBeka Ha OCHOBe MeTofa AndbdepeHumnansHoro
okpatwumBaHuna (Mapwxckas knaccudpvkauus). OnpeneneHve
OCHOBHbIX NMapameTpoB XPOMOCOM 4esioBeKa U cocTaBsieHne
nouorpaMmel. OcBoeHue 3anucu nokanusaumm
onpeaeneHHbIx CErMeHTOoB Ha MeTad)asHoiA
andpcepeHunanbHO  OKpalleHHOW  XpPOMOCOME  YesiOBeKa.
M3yueHne kapuoTuna W [AMarHoctvka HacnencTBeHHbIX
3a60/1€BaHMin YenoBeka C MCNO/b30BaHNEM COBPEMEHHbIX
MOEKYNAPHO-LNTOreHEeTUYECKNX MeTo40B (FISH -
rmépuansaums, CcrnekTpasibHoe KapuoTUNMpoBaHWe u Ap.).
MonoBoii XxpoMaTuH 1 ero Ncnosib30BaHue Ass AUarHOCTUKU

nona W aHoMaMii B CUCTEME TOJIOBbIX XPOMOCOM.
OnpepeneHue nos10BOro XpomaTuHa. PelweHune
CUTYaUMOHHbIX 3a/1a4.
KnetouHbln umMkn wn ero perynaumsa. Onpegenexuve AYMK
KneTouHbI uukn un MUTOTUYECKON aKTMBHOCTM. O3HakomneHne c UuTtonorus
ero perynsuus. 0COB6EHHOCTAMM CTpOeHus n oyHKUMoHMpoBaHns | ("MeanumHckas
26 MNonnteHHble NOSINTEHHbLIX XpOMOcOoM. Tekywasa atrectauma Ne2 no 6roxmmms’”,

’ XPOMOCOMbI Kak TemMam: «CTpykTypa W QYHKUAM  KIETOYHOro  sgpa», | "MegmumHckas
pesynbTar "c6os” «CTpyKTypa  MUTOTUYECKMX  XPOMOCOM>, «KapuoTtun 6uocpmanka”,
KNEeToYHOro LnKna. yesioBeEKA U METObI €70 N3yUYeHus», «KNeTouHbli umkn n ero | "MeavumHckas

perynaumsa». KnbepHeTuka)"

BocnpousseaeHue MWTO3 — yHMBEpCa/lbHbI CNOCO6 AeneHust coMaTUyecKux

KNneTok. Muntos. KNEeTOK 3yKapuoTMYECKMUX OpraHM3MoB. HapyLueHna muTtosa v

MaTtonorum muto3am | ux nocneactsud. lonuniouama W aHeynnounaus  Kak

nX nocreacTeus. pesynbTar HapyLeHna pacxoXaeHus XpoMOocoM B aHadase

Melio3. kak MUTO3a. SHAOMUTO3. OLEeHKa NPOXOXAEHUA MATO3a B HOpMe

MexaHn3m MW Npy PpasMyHbIX naTonormax. MuKposgepHblii  TecT AYMK

pekomMouHaL M n OYKKaUTbHOTO  3NUTENIMA POTOBOW MOJSIOCTU YenoBeka AN Lintonorus

peaykumn yncna OLEHKN KNEeTOYHOro romeocTtasa opraHusma. Pewenune | ("MeamumHckas
27 XPOMOCOM MNpwn CUTYaLMOHHbIX 3a4ay. 6roxmmms’”,

’ hopmMmupoBaHuu Meno3  (Tunbl, CcTaguwn, 6GuonorMyeckoe  3HadeHue). | "MepguumHcKas
MOIOBLIX KMIETOK. CpaBHUTENbHAA  XapakTepucTuka MuUTO3a Meio3a. 6uocpmanka”,
[ameToreHes y OnpegeneHve ctagmin meiiosza. CnepmartoreHes 1 oBoreHes y | "MepguumHckas
yesioBeka. yenoeka. Monosble kNeTkn. ONN0A0TBOPEHME — HAYA/IbHbBIA |  KMbepHeTuka)"
XPOMOCOMHbIE 3Tan pasBUTMSA HOBOrO opraHusma. lMatosormm menosa u mx
060/1e3HU Yenoeeka, nocneacteusi. OueHKa pas3NMyHbIX NaTosIornin Meliosa.
006YC/I0B/IEHHbIE N3meHeHna  kapuoTuna, 0O6YC/IOB/IeHHbIE  MAaTONOrMAMMU
HapyLleHuaMu Meio3a. PelleHne cuTyaumoHHbIX 3adady. XpPOMOCOMHbIE
Meiio3a. 60/1e€3HUN Ye/I0BEKA U VX LIUTOANArHOCTMKA.

OnpefernieHne OCHOBHbIX UUTOMOTMYECKUX XapaKTepuUcTuK

Peakuus kneTok Ha anontosa Hekpo3a (cBeTOONTNYECKWIA n
BHeLUHne YNbTPACTPYKTYPHbIN YpoBeHb). Tekywasn atrectaums Ne3 no

238 BO3A€ENCTBMS. Temam: «BocnpoussegeHne knetok. MwuTos», «Meiios.

AMNONTO3 N HEKPO3 —
[Ba BapuaHTa
KeTOUHOW CMepTy.

CnepmaToreHes 1 OBOreHe3 y u4esloBeka», «XpPOMOCOMHbIE
06YyCNoBNEHHbIE
meiio3a», «LluTonormyeckne xapaxkTepucTUKM anontosa U

6one3Hn

HEeKpo3ax.

yesioBeka,

HapyLEeHUAMM

13.2. Tembl (pasfenbl) AUCLUIUIAHBL U BU/bI 3aHATHHA

Buabl 3aHATWI (KOIMYECTBO YacoB)
Ne HanmeHosanme Temsl pynnoBble CamocTonaTesibHas
n/n (paspena) gucumnvHel Nexumm Py JNlabopatopHble Bcero
KOHCYNbTaLuUK paboTa
1 Lintonorus Kak HaykKa. 2 - 2 2 6
MpeameT, 3agayn, 3Tanbl




pasBuUTuUS. YpoBHU
CTPYKTYPHO-DYHKLMOH&/TbHOW
opraHusaumm XWBOTO.
KneTtoyHasa Teopus.
2 MeToAb! uuronornieckux > 4 8 8 22
nccnenoBaHuni
3 CTpyKTYypHO-PpyHKLMOHasIbHAsA
opraHusaums KNeTKu.
KnetouHble Mem6paHbI. 2 5 5 5 8
CTpykTypa " doyHKLMN
opraHounos KNeTKu.
LinTtockener.
4 CTpyktypa " GoyHKLUMN
KNEeToYHOro sapa. Ynakoska 2 4 2 2 10
JHK B Xxpomocomax.
5 Crpyktypa " PyHKLMM
XPOMOCOM. KapvoTun
yesioBeka. CoBpemMeHHble 2 4 6 6 18
MeToAb! XPOMOCOMHOTO
aHasmsa.
6 KnetouHbln umMkn 1 ero > 2 2 2 8
perynauus.
7 Bocnpoussegexue KNeToK.
MwuT03. lNaTtosormm muTto3a u
nx nocneacteus. Meiios. kak
MeXaHn3M pekoMbuHaumm u
penykuum 4ymucna  XpoMOCOM
npy HoOpMUPOBaHMM MOSIOBbIX 2 6 10 10 28
KMEeTOK. ameToreHes y
yenoseka. XPOMOCOMHbIe
60ne3Hn yenoBseka,
06yCNoBNEeHHbIE
HapyLUeHMAMN Meiio3a.
8 Peakuns kneTok Ha BHelLHue
Bo3ZelncTeuA.  AmonTo3 U 2 > 2 > 8
HEeKpo3 — [ABa BapuaHTta
KJ1ETOYHOWN CMepTH.
OK3ameH 36
MToro: 16 24 34 34 144

14. MeToaunuyeckume ykasaHus gns o6yyaroLmnxcs No 0OCBOEHUIO AUCLMN/IUHDI:

MporpamMma AMCUMNIMHBI  NpeaycMaTpuBaeT MNpoBefeHne JIeKUMOHHBIX U /1abopaTopHbIX
3aHATUA. JIEeKUMOHHbIA MaTepuasl packpblBaeT OCHOBHble TeopeTuyeckne BOMPOCbl  AaHHOM
avcumnnuHbl.  JlabopaTopHble 3aHATUS obecneuymBaldT (POPMUPOBaHNE HEOOXOAMMbBIX YMEHUn W
HaBbIKOB (B paMKax COOTBETCTBYIOLLMX ANCLUMNIVHE KOMNETEHLNIA).

Ha nabopaTopHbIX 3aHATUAX PerynspHo MNpOBOAWUTCA OMPOC MO TeOopeTMYecKMM Borpocam
n3yyaemblX TeM, pa3buparoTca CUTyaLMoOHHbIe 3a[auu, BbINOSHAKTCA nabopatopHble 3agaHus. B xone
BbIMNOJ/IHEHMA /1A60paTOPHbIX PaboT CTyAEeHTbl NpUMobpeTatoT HaBblkM ObpalleHuss ¢ 61MonorMyeckumn
obbekTamu, nabopaTtopHbiM 060pyAOBaHVEM W WHCTPYMEHTapueM, CamMOCTOATE/IbHO OCYLLECTBNAOT
SKCNEPUMEHTbI, PErUCTPUPYIOT, aHa/IN3UPYIOT W UHTEPNPETUMPYIOT pe3ysbTaTbl  LMUTONOTMYECKMX
nccnenoBaHuin. PesynbTatbl labopatopHoii paboTbl 0hopMAasalTCs B paboueii TeTpagn CTyadeHTa B
BMAE PWUCYHKa, pacyeToB, COCTaB/ieHWs Tabnuu, BbIBOAOB. B KoHUe 51abopaTopHOro 3aHATUA
pe3ynbTaTbl paboTbl AOKIa4bIBAOTCA Npenojasartesto, NpyM HeobXxoaumocTy obeyxaatTea B rpynne. B
c/yyae nponycka nabopaTopHOro 3aHATUA CTYAEeHT 00s3aH ero camMoOCTOSATE/IbHO BbIMOSIHUTL NOJ,
KOHTpOJIeM npenojasaresia BO BpemMs UHANBUAYaA IbHbLIX KOHCY/IbTaLWiA.

BbinosnHeHne camocToATesibHON paboTel (CP) npegnonaraet kayeCcTBEHHYIO NMOArOTOBKY KO BCEM
BMAAM 3a/laHuii: OCBOEHME TeOpeTUYEeCKoro marepuasia B NpoLecce SIeKLMOHHOIO Kypca; NoAroToBKy K
NnabopaTopHbIM 3aHATUSAM (OCBOEHME Teopwuy BOMPOCA; BbINOJIHEHWE 3afaHuid, NpeayCMOTPEHHbIX
nporpaMmMmon 1abopaTtopHOro NPakTukyma); K TeKylleMy KOHTPOJ/IIO 3HaHWn M K 3k3ameHy. CTyaeHTbl
CaMOCTOATENIbHO nNpopabaTbiBaldT M ycBavBalOT TeopeTMYecKMe 3HaHuMA C  UCMOoJib30BaHWEM



peKkoMeHA0BaHHbIX npenogasartenemM yyebHOW nutepatypbl U 3N1EKTPOHHbIX pecypcoB (MyHKTbl 15 u
16), paboTbl C TEKCTOM KOHCNEeKTa NeKuuid, a Takke npes3eHTauunii NeKUMOHHbIX 3aHATUIA, KoTopble
pa3smMeLleHbl B 3N1eKTPOHHOM yyebHOo-meToamyeckom komnnekce (YMK) no ancuunnuHe «Lutonorua»
(https://edu.vsu.ru/course/view.php?id=3173).

B npouecce camoCTOATENIbHOW MOATOTOBKA MPW OCBOEHUN AUCUMN/IVHBI CTYAEHT CHavana
n3yyaeT OCHOBHYK NuTepartypy, a 3ateM — AONOJSIHUTENIbHYI0, YTO cnocobceTByeT 6onee ry6okomy
OCBOEHMO Matepuana. [lpy noarotoBke K 1labopaToOpHbIM  3aHATUAM, TecTam U 3K3aMeHy
Heo6XoAUMO MOMb30BaTbCA MpPe3eHTauuAMU NEKUUOHHbIX UM NnabopaTopHbIX 3aHATWIA, KOTopble
pasmMmelleHbl B 3N1EKTPOHHOM y4yebHO-MeToanueckom komnnekce (https://edu.vsu.ru/course/view.php?
id=3173).

KoHTponb pesynbtatoB CP obyuyarowwmxcs npoBoAnTCA B Xo4e npoBefeHus nabopaTtopHbIX
3aHATMIA (Onpoc, BbINOJIHEHME W cpadva slabopaTopHbIX paboT, pelleHue CUTyauuoHHbIX 3ajadv) u
Tekylwen atrectayun (BbINOSIHEHWE KOHTPO/IbHbLIX paboT M TeCTOBbIX 3agaHuii). Tekylias artrectayums
obecrneymBaeT NPoBepKy OCBOEHUS y4ebHOro Matepuana, NpuobpeTeHns 3HaHUi, yMEeHWI 1 HaBbIKOB B
npoLecce ayaMTOPHOM N CAMOCTOATE/bHON paboThl.

Mpn HeO6XOAMMOCTM YUYeOHbIA NPoLecC peannsyeTcs ¢ NPUMEHEHWEM 3/1IEKTPOHHOIO 0ByyeHus
N ANCTaHUMOHHbIX 0bpasoBatesibHbix TexHosnornin (AOT) Ha nnatdopmax Moodle (https://edu.vsu.ru),
BryY «OTkpbiToe o06pa3oBaHue» (https://openedu.ru/university/vsu/). B 3Tom cnyydae nekuum wn
nabopaTopHble 3aHATUS NPOBOASATCA B pexuve «BupaeokoHepeHuus», nocne 4Yero CTyAeHT
npegocTaBnsAeT npenojaBaTenito KOHCNEKT 3aHATUSA, BbINOHAET TeCT, UM KOHTPOJIbHYK paboTy. Mpu
ncnonb3osaHun AOT o06yyarLmiics CaMOCTOSATENIbHO NPOC/YLUMBAET OHJ/IANH-KYpC, COAepXaLluii
NEKUMOHHbIN 1 nabopaTopHbli Matepua, BbINOJHAET 3a4aHusa /19 CaMOonpoBepPKM, a 3ateM NpoxoauT
MPOMEXYTOUHbI KOHTPO/Ib 3HAHWI N0 MaTepuasiaM OHJ1aliH-Kypca.

O6yyeHne nuvy, C OrpaHMyYeHHbIMY BO3MOXHOCTSAMU 3[40POBbS OCYLLECTB/SAETCA C Y4eTOM MuX
NHAMBUAY&/IbHBIX NMCUXOIU3NYECKUX OCOOEHHOCTEN U B COOTBETCTBUM C MHAVBUAYA/TLHON NporpamMmMoi
peabunutaymu.

[ns nuy, ¢ HapylweHnem cnyxa nHdopmMaumsa no yyebHoin aucumnavHe (y4ebHo-meToamyeckoe
nocobve no kypcy «Llutonorus», OCHOBHas W [ONOMHUTESNIbHAs nutepatypa, npes3eHTaumm K
nabopaTopHbIM  3aHATMAM) pasmelleHbl B 3/IeKTPOHHOM  y4ebHO-MeTOAMYECKOM  KOMIJIeKce
(https://fedu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHbIX 3aHATUAX N NabopaTOPHbIX 3aHATUAX NPK
Heo6XxoouMOCT  [oNycKaeTcAa NPUCYTCTBUME acCUCTeHTa, a TakK XXe, CypAonepeBOAYMKOB U
TMdnocypaonepeBoAYNKOB.

MpomexyToyHass artTectaums 418 Nl C HapylweHMAMU criyxa npoBOAUTCA B MUCbMEHHOW
chopme, npu 3TOM UCNONL3YOTCHA OOWMe KpuTepun oueHuBaHuA. [Mpu HeobxoAMMOCTH, BpeMs
MOArOTOBKM Ha 3K3amMeHe MOXeT ObITb YBE/IMYEHO.

Ona Ny ¢ HapyweHuem 3peHus [OonycKaeTcs ayAvasibHoe npefocTaBsieHve WHdopmMaumm
(Hanpumep, € MCMNosIb30BaHMEM MPOrpaMM-CYHTE3aTOPOB peyn), a Tak Xe MUCNOoSb30BaHne Ha JIeKUMAX
3BYKO3anucbIBatoLWmMX YCTPONCTB (AUKTOPOHOB M T.4.). Ha NEKUMOHHbIX 3aHATMAX U nabopaTopHbIX
3aHATMAX NPU HEOOXOAMMOCTIN [OMNYCKAEeTCH NPUCYTCTBUE acCUCTEHTa.

Mpu npoBeAeHUN NPOMEXYTOYHOW aTTecTauum NS Nl ¢ HapyleHUeM 3peHust TecTupoBaHue
MOXeT OblTb 3aMeHeHO Ha ycTHoe cobecefoBaHue no Bonpocam. [Mpu Heob6xooUMOCTW, Bpems
NOArOTOBKM Ha 3K3aMeHe MOXeT ObITb YBE/IMYEHO.

Jlvya ¢ HapylweHusiMn OMopHO-ABUraTesIbHOro arnnapara C y4eToM COCTOSIHUA WX 340POBbSA
4yacTb 3aHATUIA MOXET OblTb peann3oBaHa AUCTAHUMOHHO C UCMOJIb30BaHWEM 3/1IEKTPOHHOIO y4ebHo-
meToamnyeckoro komnsiekca (https://edu.vsu.ru/course/view.php?id=3173). Ha NeKUMOHHbIX 3aHATUAX U
nabopaTopHbIX 3aHATMAX MPU HEOBXOAMMOCTU AONyCcKaeTCcsA NPUCYTCTBUE accucTeHTa. MNpomexyToyHas
arrectauma 419 UL, C HapyLeHWsMW OMopHO-ABUraTe/NlbHOro annapara npoBOAUTCA Ha 06wmx
OCHOBaHUAX, NPU HE06XOAUMOCTHY NpoLesypa 3K3aMeHa MOXET ObITb peasin3oBaHa AUCTaHLMOHHO.

15. MMepeyeHb OCHOBHOW W AOMNOJIHUTENILHOW NUTepaTypbl, PECYpPCcCOB WHTEpPHET,
Heo6XoAUMbIX A1 OCBOEHUSI AUCLUMNIIVNHDbI

a) OCHOBHas auTeparypa.

Ne n/n VICTOYHWMK

AdpaHackes 0. . F'nuctonorus, ambpuonorus, uutonorus / K0.U. AdaHacbes, H.A. lOpuHa, E.®. KoToBCkuiA 1
1 ap.. - M. : TS0OTAP-Meguna, 2016. — 800 c.// N3paaTtenbcTBO «KOHCYMbTaHT CTYAEHTa» : 3/1EKTPOHHO-
6ubnunoteyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970436639.html



http://www.studmedlib.ru/ru/book/ISBN9785970436639.html
https://openedu.ru/university/vsu/
https://edu.vsu.ru/
https://edu.vsu.ru/course/view.php?id=3173
https://edu.vsu.ru/course/view.php?id=3173
https://edu.vsu.ru/course/view.php?id=3173

Boiiuyk H. B. F'mctonorus, amépuonorus, uutonorus / H.B. Boiiuyk, P.P. Ucnamos, 3.I'. Ynym6ekos, HO.A.
2 Uenbiwes. - M. : TOOTAP-Megua, 2016. — 944 c.// 3pgaTenbCcTBO «KOHCYNbTAHT CTyAEHTa» ;| 3/1IEKTPOHHO-
6ubnmnoteyHas cuctema. — URL: http://www.studmedlib.ru/ru/book/ISBN9785970437827.html

3 BepeuwarvHa B.A. Uutonorus / B.A. BepeluaruHa. — M. : 3gatenbcknii LeHTp "Akagemus”, 2012. — 172.

6) AonosiHWTebHAaA MTepaTypa:

Ne n/n MNCTOYHUK

4 [JoxkoBa H.B. Lintonorus, ructonorus u amépronorus. JlabopatopHbliii npaktukym / H.B. JloHkoBa, A.tO.
CaBenbeBa. - Mi3gatensctso "flaHb", 2014. — 144 c. https://e.lanbook.com/book/50687#authors

MawknHa O.C. OCHOBbI MEAMLMHCKONM LMTO0rMK : yuebHo-MeToguyeckoe nocobue ans sysos / O.C.
5 MauuknHa, A.B. KokvHa, B.H. Monos.— BopoHex : N3gaTenbckuin gom BI'Y, 2017 .— 113 c.
<URL:http://ww.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf>

BbikoB B.J1. Lutonorusa n obwas ructonorus. @yHkumoHanbHas Mopdonorms KNeTok 1 TkaHen yenoseka / B.J1.

6 BobikoB. — CIM6. : COTNC, 2002. — 237 c. http:/luchebka.bizl/library/histology/46-citologiya-i-obschaya-
gistologiya-bykov-vl.

BopcaHoBa C.I". MeguuuHckasn untoreHetuka / C.I'. BopcaHoBa, KO.B. KOpos, B.H. YepHbiwos. — M. :

! MEAMPAKTWKA - M, 2006. — 300 c.

8 Kanaes B.H. MukposiiepHbIii TeCT Bykka/lbHOr0 anuTenns poToBoii nonoctu yenoseka / B.H. Kanaes, M.C.
HevaeBa, E.A. KanaeBa. — BopoHex: N3gaTtensckuii gom BIY, 2016. — 136 c.

9 Kopsikos [.E. Xpomocombl. CTpykTypa v coyHkumm / [.E. Kopskos, UN.®. XXumynes. — Hosocnbupck : N3a-s80 CO
PAH, 2009. — 258 c.

10 Mywikamb6apos H.H.MonekynspHas 6uonorvs. BeefeHve B MONEKYIAPHYIO LUTONOMMIO 1 ructonoruo / H.H.
Mywkamb6apos, C.J1. Ky3Heuos. — M. : OO0 «MeaunumnHckoe nHdhopMaLMoHHoe areHTcTBo», 2016. — 664 c.

1 Eg6u,os H.B. Xpomocoma yenoBeka B yeTblpex namepenusx / H.b. Pybuos // Mpupoga. — 2007. - Ne 8. — C. 3—

12 CoBpeMeHHble NpeAcTaB/ieHnst 0 CTPYKTYPHOI opraHusauum xpomatuHa / A.B. noTtosckuii [n gp.] //
Lutonorus. - 2012. —T. 54, Ne 4. — C. 298-306.

13 LinTonorus ¢ ocHoBaMmu naTonorny KNeTkm : yuebHoe nocobue ans sy3os / O.I. Bacunbes [u gp.]. - M. :
3oomepgnut, 2007. — 230 c.

14 Ynawwk B.C. CtBonoBbIe kneTku 1 dmanoTtepanus/ B.C. Ynawwk // HOBOCTU MeAVKO-61ONOrMYecKknx Hayk. —

2017.—T. 15, Nel. — C. 77-84. https://elibrary.ru/contents.asp?issueid=1882914

15 YeHuos HO.C. BeegeHune B k1eToyHyto 6uonoruio / KO.C. YeHuos. — M. : AkagemkHura, 2005. — 493 c.

16 ApruH C.B. 2014. O unTonoruyeckoii gnarHoctuke / C.B. Aprun // Uutonorua. — 2014. — T. 56, Ne 12. — C. 933—
934.

B)MH)OPMAaLMOHHbIE 3/1EKTPOHHO-06pa3oBaTes/ibHble pecypchbl (odmumanbHble Pecypebl UHTEPHET)* :

Ne n/n Pecypc

17 | UnTonorusi: aNeKTPOHHbI y4ebHO-MeToANYECKMIA KOMMekKC. - https://edu.vsu.ru/course/view.php?id=3173

18 DNEeKTPOHHbIN KaTanor HayuHoii 6ubnnoTekn BopoHEXCKOro rocyiapcTBEHHONO YyH1BepcuTeTa. — http://
www.lib.vsu.ru

19 | 3BC 3JnekTpoHHas 6ubnnoTteka TexHuyeckoro By3a. — URL: http://www.studmedlib.ru

20 | http://www.studmedlib.ru/ KOHCyNnbTaHT cTyAeHTa. DN1eKTpoHHas 6ubavoTeka MegmuUMHCKOro By3a

21 | eLIBRARY.RU — Hay4Has 3/1eKTPOHHAA 6ubnanoTeka

16. MepeyeHb y4eOGHO-METOANUECKOrO 06ecneyeHnsa aNns caMoCTOATENNbHON paboThbl (

Ne n/n MCTOYHMK
MatwukuHa O.C. OCHOBbI MeANLMHCKON uMToNormn ;: yuebHo-meToanveckoe nocobue ans sysos / O.C.
1 MautwukuHa, A.B. KoknHa, B.H. NMonoB.— BopoHex : N3pgaTtensckuii gom Bry, 2017 .— 113 c.
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf

17. OG6Gpas3oBarte/ibHble TEXHO/OrMU, UCNo/b3yeMble MNpU peanusauunm yuyeGHoN
AUCUMMNNUHBLI, BK/lOYass [AUCTAHUMOHHble o6Gpas3oBarte/ibHble TexHonoruu (AOT,

3NeKTPOHHOe 06y4yeHue (30), cmelwlaHHOE 0Gy4YeHUe):

Mpn peanu3auuy  AMCUWNAWHBL - UCNOJb3YIOTCA  3/IEMEHTbl  3NIEKTPOHHOTO  0BYYeHUA
AMCTaHUMOHHble o6pasoBatesibHble  TexHosorun  (AOT). [porpamma Kypca peasusyeTtcs

npumeHeHnem YMK «Uutonorus» (https://edu.vsu.ru/course/view.php?id=3173).

18. MaTepnanbHO-TeXHUUYECKOEe obecneyeHne AUCLUNIINHBI:

7
C

YueGHas aygutopus asisi NpoBeAeHNA 3aHATUIA JIEKUWMOHHOTO TMna: 394018, r. BopoHex,
cneunanmanpoBaHHasa mebenb, npoektop ACER x115 H, HoyTbyk Lenovo B590 ¢ | nnowagpb
BO3MO)XHOCTbH MOAK/YEHUS K CETU «/HTEPHET», 3KpaH HacTeHHbI Digis optimal, | YHuBepcuteTckas, a.1,



https://edu.vsu.ru/course/view.php?id=3173
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf
http://www.google.ru/url?q=http://elibrary.ru/&sa=U&ei=bunoTpvtEcrssgbTpaTCBw&ved=0CA4QFjAA&usg=AFQjCNHHzCTFKL5pvZrnvYq4_hLb6_WKeA
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
https://edu.vsu.ru/course/view.php?id=3173
https://elibrary.ru/contents.asp?issueid=1882914
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
http://uchebka.biz/library/histology/46-citologiya-i-obschaya-gistologiya-bykov-vl
http://www.lib.vsu.ru/elib/texts/method/vsu/m17-09.pdf
https://e.lanbook.com/book/50687#authors
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=1958&TERM=%D0%92%D0%B5%D1%80%D0%B5%D1%89%D0%B0%D0%B3%D0%B8%D0%BD%D0%B0,%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
http://www.studmedlib.ru/ru/book/ISBN9785970437827.html

WinPro 8 RUS Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc nom.l, aya. 190
YueGHasa ayautopusi A1 NPOBeAEHUA 3aHATUMIA ceMuHapckoro Ttuna | 394018, r. BopoHex,
(naGéopaTtopHble 3aHATUA), ANA NPOBeAEHUs rPynnoBbIX U UHAMBUAYaANbHBLIX | Naowanb
KOHCY/bTaLuWii, TEKYLLEro KOHTPONA U NPOMEXYTOUYHOI aTTecTayumu: YHusepcutetckas, 4.1,
cneunanuanpoBaHHas mebenb, npoektop NEC V281W, akpaH HacTeHHblid Digis | nom.l, ayg. 187

optimal, HoyT6yk Lenovo B590 ¢ BO3MOXHOCTbIO MOAK/IOUYEHNUS K CeTU «/HTepHeT»,
Wwkadg C BbITSHKHbIM YCTPOMNCTBOM Masiblii, Mukpockonsl ("Mukmeg-1", Primo Star,
"Mukmepn-6", Mukmen 2, Mukpomen 3 Bap. 3-20, Carl Zeiss), WinPro 8 RUS
Upgrd OLP NL Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

AucnneiiHbii  Knacc, aygutopua AN NpoBeAeHus
MHOMBUAYaA/IbHbLIX  KOHCY/bTauuii, mnomMeweHne Ansa
paGoThbl:

crneymanmanpoBaHHas Mebenb, KomnbloTepbl (cucTeMHblint 610K Intel Celeron CPU
430 1.8 GHz, moHuTOop Samsung SyncMaster 17) (12 wT.) ¢ BO3MOXHOCTbHO
NOAKNKYEHUS K CETU «/HTepHET»

rpynnoBbIX U
camMoCTosiTe/IbHOW

394018, r. BopoHex,

nnowans
YHuBepcuteTckas, 4.1,

nom.l, aya. 67

KomnbloTepHbIi  Knacc, aypautopus
MHAUBUAYANIbHbIX  KOHCYJ/IbTaLuiA,
pa6oThl:

cneumanv3npoBaHHas Mebesnb, KoMMbloTepbl (cuctemHblin 610k Pentium Dual Core
CPU E6500, moHutop LG Flatron L1742 (17 WwT.) C BO3MOXHOCTbI NOAKNHOYEHMUS K
cetun «VIHTepHeT»

ANA  npoBegeHus
nomewieHve AnA

rpynnoBbIX WU
caMoCTosITe/IbHOWM

394018, r. BopoHex,
nnowanb
YHuBepcuteTckas, g.1,
nom.l, aya. 40/5

KomnbloTepHbIii Kniacc, NOMeLLeHne A1 CaMOCTOATEIbHOW paboThl:
cneunanmanpoBaHHas Mebesb, KomnbloTepbl (cuctemHbliii 610k Intel Core i5-2300
CPU, moHuTop LG Flatron E2251 (10 WwT.) C BO3MOXHOCTbI MOAK/IHOHYEHUS K CETU
«/HTepHeT»

394018, r. BopoHex,

nnowans
YHuBepcuteTckas, 4.1,

nom.l, aya. 40/3

MomelleHne gns XpaHeHUA N NPOPUIaKTUUECKOrO OGCNYXMBAHUA YYE€GHOro
o6opyaoBaHus:

crneymanmanpoBaHHasa mebenb, npoektop ACER x115 H, HoyT6yk Lenovo B590 ¢
BO3MOXHOCTbIO MOAK/IYEHUS K ceTu «MHTepHeT», WinPro 8 RUS Upgrd OLP NL
Acdmc, OfficeSTD 2013 RUS OLP NL Acdmc

394018, r. BopoHex,

nnowans
YHuBepcuteTckasa, 4.1,

nom.l, aya. 184a

19. OLeHOUHbIE CpeAcTBa ANA NPOBeAEHUs TeKylleli U1 NPOMEeXYTOUHOW aTTecTauuii

MopsiAOK OLEHKM OCBOEHUSI O06y4aloLMMUCS Y4yebHOro MaTepuasia onpegensiercs

coflepXXaHMeM cneayrLmux pasaesios AUCUUNINHBI:

VHankaTop(bl)
Ne HaumeHoBaHue pasgena gucumnavHbI KomneTeH
[OCTUXEHNA OueHouHble cpeacTBa
n/n (moayns) uunsa(n)
KomMneTeHumm
LinTonorua kak Hayka. lNpegmeT, 3agaun,

1 | 3Tanbl passuTnA. YpOoBHU CTPYKTYpPHO- OMK-1 OMK-1.2 Bonpochkl ans ycTHoro
(hYHKLMOHaUTbHOW OpraHusaumm >X1BOoro. onpoca
Kneto4yHasa Teopus.

MeToabl LMTOONMYECKNX NCCeoBaHuni Bonpocskl ans ycTHoro

2. OrllK-1 OrliK-1.2 onpoca

Tect
CTpyKTYypHO-(PyHKUMOHANbHASA
opraHu3sauus KMeTKu. KneTtouHble OrlK-1.2

3 mMembpaHbl.  CTpyktypa ¥ dhyHKumm OrK-1 OrllK-1.3 Tect
opraHovaoB KAeTku. Lintockener.

CTpyKTypa 1 OyHKUMN KNETOUYHOro sapa. OrliK-1.2

4 | Ynaxoska NHK B xpoMocomax. OnK-1 OMK-1.3 Pedbepat
CTpyKTypa 1 oyHKLUUN XPOMOCOM. MpakTnyeckne

5 Kapunotun  4yenoseka. CoBpeMeHHble OrK-1 Ork-1.3 3ajaHuA.
MEeTOo/bl XPOMOCOMHOI0 aHasn3a. Tect

6 KNeTouHbIn LUMKN 1 ero perynsauus. OMK-1 OMK-1.2 Bonpochkl 4nsa ycTtHoro

onpoca
BocnpounsseaeHue KNeTok. MwuTO03. OrllK-1 OrllK-1.2 Mpaktuyeckne
MaTtonorum MntTosa n nx nocnescTeua. OrkK-1.3 3a4aHuA.
Meio3. Kkak MexaHu3M pekoMOuHauuu 1 Tect
peayxumnm yncna - XPomMocoM npu
dhopmMurpoBaHun MO1I0BbIX KNETOK.




NupukaTop(bl)
No HavnmeHoBaHWe pasgena AUCUUNIvHLI KomneteH
LOCTUXKEHNSA OueHouYHble cpeacTsa
n/n (mopyns) una(u)
KOMMeTeHL MK
FameToreHes y yenoseka. XpOMOCOMHbIe
6onesHn 4yesioBeka, OOYCNOB/IEHHbIE
HapyLweHusMN Melio3a.
Peakuuns KNeTokK Ha BHeLUHNe
" OrkK-1.2
8 BO34eNcTBMA. ANONTO3 N HEKpo3 — ABa OrliK-1 Pedpepar
BapuaHTa KJIETOYHOW CMEpPTH.
[pomexyToyHas atTectaums
lNepeyeHb BOMNpPOCOB
dhopma KOHTPO/ISI — 3K3aMeH

20. TunoBble OLEHOYHblE CpeAcTBa U MeToA4MUecKue matepuasnbl, onpegensioume
npoueaypbl OLleHUBaHUA

20.1. TeKywmit KOHTPO/Ib yCNeBaemMocTu

KoHTponb ycrneBaemMocT Mo AUCLUNAVNHE OCYLLEeCTBNAETCA C MOMOLLbLI0 CeayoLWwmnX oLeHOYHbIX
CpefcTB:

1. Bonpockl 419 yCTHOro onpoca

2. Tect

3. Pedhepar

4. MNpakKTnyeckme 3afaHusa

20.1.1 NpumepbI BONPOCOB A1 YCTHOro ornpoca

1. CeeToBasi MUKPOCKOMMWA: YCTPOMCTBO, TWMbl, ONTMYECKME [aHHble, npasuna paboTbl C
MUKPOCKOMOM.

2. Cnocobbl  M3roToBAEHMA MpenapatoB [ANnsi CBETOBOW MuKpockonuu. OCHOBHble  aTanbl
NPUroToB/IEHNS MOCTOSAHHOIO ’MCTO/IONMYECKOro npenapara.

3. Paspeluatrowiaa cnocobHOCTb MUKpOCKona.

4, MeToAbl KOHTPaACTUPOBaHUA B CBETOBO MUKPOCKOMMUKN: (Da30BO-KOHTPacTHasa 1 doiyopecueHTHas
MUKPOCKONUA, MeTof Hab/oaeHna B Nonspu3oBaHHOM CBeTe, MeTof TEMHOro noss. KoHdokasibHas
MUKPOCKOMNWSI.

5. Mcnonb3oBaHre UMAPOBbLIX BuAeokamep ANs pernctpauum msobpaxeHuii. Metogbl aHanmsa
N306paXKeHNs KNeTOUHbIX KyNbTyp.

6. MeToAdbl NPWKU3HEHHOrO U3ydYeHUs KNeTok. MeTon KNeTouHbIX KynbTyp (in Vitro) n KNeTo4vHol
NHXXeHepun (rmbpmnamnsanmm KneTok).

7. MeToapbl nccnefoBaHna XMMUYECKOro coctaBa 1 metabosimama KneTok.

8. LIMTO- 1 rucTtoxmmmnyeckmne metoabi.

9. 30TONHbLIN aHanM3 KNeTok 1 TkaHel (MeToa aBTopaanorpadun).

10. ®pakunoHupoBaHme KNeTok (amddepeHumanbHoe LeHTpudyrnposaHume).

11. MeToAb! KO/IMYECTBEHHOW OLLEHKM KIETOYHbIX CTPYKTYP.

12. 13mMepeHne MUKPOCKOMNYECKNX 0O BEKTOB.

13. DNeKTpoHHasa MUKPOCKONWS NPOCBEYMBAIOLLETO0 UM CKaHWpyloLWwero Tunos (BO3MOXHOCTH,
YCTPOMCTBO, NPUHLMMbI paboTbl, TEXHUKA MUKPOCKOMMPOBaHKS).

14. OCO06€eHHOCTUN N3roTOBNEHMSA MUKPONpenapaToB A1 3N1EKTPOHHOM MUKPOCKOMUU.

15. MeraBosibTHasA 3/IeKTPOHHAA MUKPOCKONWS.

16. MonekynspHo-UuToreHeTu4yeckne MeTodbl XPoOMOCOMHoro aHanusa (FISH — rnbpugusaums,
CneKTpasibHOe KapuoTUNupoBaHue un ap.).

Kputepumn oueHku:

«OT/INYHO» BbICTABNSAETCS CTYAEHTY, ECNIN OH OTBETW/1 HA NOCTaB/IEHHbIA BONPOC MOSIHOCTLHO.

«XOPOLLO» BbICTABASAETCA CTYAEHTY, €CM OH NPy OTBETE Ha BOMPOC AOMYCTU HEKOoTopble
HETOYHOCTW.

«y[,0BNETBOPUTE/IbHO» BbICTABNAETCA CTYAEHTY, €CAM OH He TMOJHOCTbI OTBETWI Ha
nocTaB/IeHHbI BOMpPOC.

«Hey[0BNeTBOPUTENIbHO» BbICTABMSAETCA CTYAEHTY, €C/IM OH He OTBEeTU/1 Ha MNOCTaB/IEHHbIN
BOMpOC.



20.1.2 TectoBble 3agaHua (Mpumepbl, CTPYKTYpa TecTa)
Bbi6pamb npasusibHble omsembl (OOUH U/1U HECKOJ/IbKO)
1. B nHTepasHom aape nponcxoasaTt cneayolume npouecchi: 1. Bocnpon3BoACcTBO reHETUUECKOW
nHpopmaumm (pennukauua AHK); 2. TpaHckpunumna (CUMTbiBaHWE TeHeTudeckor nHdopmauun ¢ AHK n
CUMHTE3 pa3nuuHbiXx Tunos PHK); 3. TlpoueccuHr (co3peBaHue MepBUYHbIX TPaHCKPUMNTOB); 4.
TpaHcnaumsa (cuHTes 6eika)

2. OT yero 3aBUCUT KOJINYECTBO AAPLILLIEK B KNeTKe: 1. OT Ko/iMyecTBa NepBUYHbIX NEpPeTaXek; 2. oT
KO/IMyecTBa BTOPUYHbIX NepeTsxek; 3. OT 06LLero konmyectsa XpomMoCcoM.

3. OcHoBHbIM 6enkoMm xpomatuHa (OHI) aBnseTtca: 1) HErncToHoBble 6esikKu; 2) TUCTOHbI; 3)
nbpnnnnH; 4) HyKNEOsVH.

4. Kakne npoueccbl MpoOMCXOAAT Npu ydyacTum uHTepdasHbiX XpomMocom? 1. Pennukaums; 2.
TpaHckpunuusa, 3. PacnpegeneHve 1 nepeHoc reHeTMYeckoro matepuasia B o4epHue KIeTKu.

5. CKO/IbKO ayTOCOM B XPOMOCOMHOM Habope y yenoseka: 1) 44; 2) 46; 3) 48

6. KTo Bnepsble onpeenvsn KOMMYECTBO XPOMOCOM B COMAaTMYeckux (OUNNOUAHBLIX) KIeTKax

yenoseka? 1) T. WBaHH n M. WneigeH; 2) Ix. Tro n A. JlesaH; 3) M. Manbnuru n H. I'pto; 4) X. Jlexen;
5) T. KacnepcoH

7. Kakon meton amdhdbepeHnasibHOro okpalluvBaHus MNO3BONASET Aaxe B WHTepdhasHom sAape
naeHTudnumposatb Y-xpomocomy? 1. T-metogq; 2. G-metog; 3. C-metog; 4. Q-meToa; 5. R-meToA.
8. C NoOMOLLIbIO Kakoro BelllecTBa OCYLLECTB/IAIT OCTAHOBKY MUTO3a M COKpalleHue XpoMOCOoM A/

n3yyeHusa kapuotuna 4venoseka? 1. dutoremarritoTUHMHOM; 2. ematokcunnHom; 3. KonxuumHowm; 4.
MMNOTOHMYECKMM PacTBOPOM.

9. XpOMOCOMbI C LEHTPOMEPHbIM MHAEKcoM 45-49% cornacHo [eHBepckol KkKnaccudmkaumm
OTHOCATCH K rpynne: 1) metaueHTpuyeckux, 2) cybmMeTaueHTPUYECKnX, 3) aKpoLLEHTPUYECKNX
10. KntoueBbiMn Genkamy, BOB/IEYEHHLIMU B PEryssauMi0 KIETOYHOro uuvkKna, ABnswTca: 1)6eskun

LUUKNUHBI (CYC); 2) TMCTOHBI; 3) HETMCTOHOBbLIE 6eKK; 4) UMKNH-3aBUCKMMble KnHasbl (cdk); 5) kacnasbl.
11. K 4yemy MoOryt npvBecTM MHOroKpaTHble payHapl penavkauum [AHK B uHTepchase 6e3
nocnenyoLero BCTynaeHns KNeTkn B MATO3 U pasfaesieHns XpoMoCcoM: 1. NOAUNAoMAMK; 2. NOINTEHUN;
3. AHeyniaounanu.

12. Ha kneTky nogelicTBoBav npenaparamu, Bbi3blBaOWMMN pa3pylueHne 6enkoB TyOy/MHOB.
Kakve cTpykTypbl 1 npoueccbl HapywaTtca? 1. MutoxoHapun n cuHte3 AT®; 2. Pnbocombl U cuUHTE3
6enka; 3. ObpasoBaH/e BepeTeHa [esieHUs U pacxoXxeHue XpPoMOocoM K nostocam; 4.Mnactugbl v
npovuecc (poTtocmHTe3a.

13. Kakve HapyleHuss MuTo3a MOryT MpUBECTU K HEKpaTHOMY W3MEHEHMI0 4uc/sia XPOMOCOM B
knetke? 1) oTcTtaBaHvWe OTAesIbHbIX XPOMOCOM B aHadpase; 2) MoJIHoe HepacxXOoXeHne CEeCTPUHCKUX
XpomaTtug B aHadpase; 3) MOCTbl B aHadhase; 4) HapyLleHne LMTOTOMUMN.

14. AYTOCOMHbIE XPOMOCOMHblE 60/1€3HU (CMHAPOMbI) — 3TO 60/1€3HN, 06YCNOBMEHHbIE: 1)
N3MEHEHMEM YnCNa NN CTPYKTYPbI HENOIOBbLIX XPOMOCOM; 2) U3MEHEHWEM UYUC/Ia WU CTPYKTYPbI
NOMI0BbIX XPOMOCOM; 3) U3MEHEHMEM KapuoTuna.

15. YKaxute XpoMOCOMHble 601e3HM YenoBeka, OTHOCALLMECH K CUHAPOMaM, CBA3aHHbIM C
N3MEHEHMAMMN B CUCTEME MOJI0BbIX XpoMocoMm: 1) CuHapom fayHa; 2) CuHapom Lepluesckoro-
TepHepa; 3) CuHapom KnaliHdenbTepa,; 4) CuHapowm MNatay

Cdenampb 3anucb J/I0Kasu3ayuu ceameHma Ha OugghepeHyuasIbHO OKpaweHHOoU
XpomMocome yesioseka

1. CpaenaiiTe 3annCb NoKasM3aumMm CErMeHTa, eC/IM OH HAXOAWUTCS B NEPBOM CErMEHTE TPETbero
palioHa A/IMHHOrO Nsieya nepBoi XpOMOCOMbI
2. Cpaenaiite 3anvcb JlOKa/M3alUuy CErMeHTa, ec/ii OH HaxoAWTCs B MEepPBOM CErMeHTe BTOPOro

parioHa AJ/IMHHOTO nieya 17-i XpOMOCOMBbI.

Onpedennumsb 4uc/i0 mesiey MOI0B020 XpPoMamuHa 8 UHMepgasHbix sopax modeli ¢
pasnu4YHbLIMU Kapuomunamu

1. OnpegenuTe, Kakoe YMCNO Tesel, NosI0BOro XpoMaTuHa MOXHO OOHapYX1Tb B MHTepdasHbIX
anpax nogein co cnepyowmmm kapnotunamu: 46, XX; 48, XXXY.
2. Onpepenute, Kakoe YMC/I0 Tenew, NosIoBOro XpoMaTnHa MOXHO 06HapPYXUTb B MHTEpPdIa3HbIX

aapax noaen co cneaywmMmmn kapmotunamn: 46, XY; 47, XXX



Cdennamb 3ak/iloHeHUe O BO3MOXHOM Kapuomurne uHousudyyma (Hanucamb opmyny
Kapuomuna)

1. CoenaiiTe 3ak/lo4yeHMe O BO3MOXHOM KapuoTune WHOMBUAYYMA, WMEIOLLEro cneayoume
0COBEHHOCTU: PEHOTUN MYXCKOW, B UHTEPa3HbIX A4pax CoOMaTUYeCcKUX KNeTok MMeeTcs OfHO Tesble
MosI0BOr0 XpoMatuHa ...
2. CoenaiiTe 3ak/ilo4yeHMe O BO3MOXHOM KapuoTune WHOMBUAYYMA, WMEIOLLEro cnegyoume
0OCOOEHHOCTU: (PEHOTUN XEHCKWI, B MHTepdasHbiX fApax coMaTuyeckux K1eTOK MOSI0BOA XpoMaTuH
oTCyTCTBYET

INopnucate pUCyHKH
Cxema K1eTo4yHoro unkKna Cxema CTpoeHund MUTOTUYECKOW XPOMOCOMbI,

(nognuwnTe BCe aTanbl) noAnuLINTE BCE ee cocTaBnsaioLIve
4 3 8 7

Pa6ora c pucyHkom. OmpeieTMTh Ha KaKoW CTaJii MUTO3a HAXOUTCS K/IeTKa.
Kakoli umdpoil nokasaHa kneTka Ha cTaguu
npocpasbl?

Kakoii umdpoin nokasaHa kneTka Ha ctaguu
MeTadasbl?

Kakoli umdpoil nokasaHa kneTka Ha ctaguu
aHadpasbl?

Kakoii umdpoin nokasaHa kneTka Ha ctaguu
Tenodasbl?

Adamb nucbMeHHbIU omsem
CKO/IbKO XPOMOCOM B cOMaTMYeckmx (AMNIonaHbIX) KneTkax yesioBeka?
CKOJ/IbKO XPOMOCOM B MOJI0BbIX (ran/ionHbIX) KeTkax yenoBeka?
Hanuwute chopMyny HOpMasIbHOTO KaproTuna XeHLLMHbI
Hanuwute chopMyny HOpMasibHOrO KapuoTuna My>X4YmnHbl

Pwn e

Pewums cumyayuoHHyto 3adady

HepacxoxaeHre MosioBbIX XPOMOCOM Y MYXXUMHbI MPOUCXOAUT BO BTOPOM Ae/IeHUN Meiio3a.
YKaXunTe BO3MOXHbIE KAPUOTUMbI A€BOYEK Y MAIbUMKOB NPU CIMSHUM aHOMasIbHbIX NOJIOBbIX K1ETOK
MY)XYMHbI C HOPMa/IbHbIMU NOOBLIMM KNETKAMU XEHLLVHBI.

Kputepumn oueHku:

«OT/INYHO» BbICTAB/IAETCA CTYAEHTY, ec/im oH HabupaeT 75-100 % OT MakCMMasibHO BO3MOXHOIO
6as1a 3a TecT.

«XOPOLLO» BbICTaBNAETCA CTYAEHTY, ec/iu OH HabupaeT 50-74 % OT MakCMMasibHO BO3MOXHOIO
6asina 3a TecT.

«yOBNETBOPUTESNILHO» BbICTABASIETCA CTYAEHTY, ecfin OH HabupaeT 30-49 % OT MakCUMaslbHO
BO3MOXHOro 6asina 3a TecrT.

«Hey[0BNeTBOPUTENIbHO» BbLICTaB/ISAETCA CTYAEHTY, ec/iM OH HabupaeTr meHee 49 % % ot
MaKCUMaibHO BO3MOXHOro 6asina 3a TecT.

20.1.3 Tembl pecpepartoB (NpumMepbl):
1. YepTbl CXOACTBA M pa3Nnyva B opraHvusauun 1 AesIeHUN NPoKapuoTUYECKMX U 3YKapUOTUYECKNX
K/TETOK.



CoBpeMEHHbIE METO/bl U3YUEHUSI CTPYKTYPbI U PYHKLMN KNETKM.

MeTo/bl KOHTPACTMPOBAaHMSI B CBETOBOW MUKPOCKONMMN. KOHhoKaibHasi MUKPOCKOMKSI.

MeTo/bl M3yYeHNUs NoKanmnsauum, AMHAMUKN CUHTE3a U TpaHcnopTa BELWECTB B K/ETKE.
CTBO/IOBbIE KNIETKM U UX UCNO/b30BaHNe B GoMeauLIMHe.

. MonoBoli XpoMaTUH M ero MCMnosib3oBaHWe A7 AWArHOCTMKM Mnona WU aHoMasivii B cucteme
MOJI0BbIX XPOMOCOM.

SEGIAEN

7. MUWTOXOHAPUN —«3HEPrETUYECKMNE CTaHLMM» KNETKN. Bone3Hn yenoBeka, CBsi3aHHbIE C
naTtonornein MUTOXOHAPUA (MUTOXOHAPUASIbHbIE 6OME3HN).

8. JIN30COMBI (CTPOEHME, XMMUYECKMIA COCTaB, PYHKLMW, TUMbI). JIN30COMHbIE 6GONE3HN HAKOM/IEHNS.
9. CTpPYKTYpPHO-(PYHKLMOHa/IbHAA ~ OopraHuM3auunm  XpOMOCOM Yy MpOKapuoT U 3ykapuoT

(cpaBHUTENbHbIA  aHanu3). W36biToyHaa [OHK. lcnonb3oBaHMe MUKpOCaTesiIMTOB B KayecTBe
MOJIEKYNAPHBIX MapKepoB ANs naeHTUrkauum MMYHOCTN, YCTAHOB/IEHUA CTENEHN POACTBA U Ap.

10. Kapuotunn yenoseka 1 MeTo/bl €10 N3yYeHuUs.

11. XpOMOCOMbI YesioBeKa pas/imyatoTcs M0  HaCbIWEHHOCTU KoAMpylowen (CTPYKTYpHOR) 1
Hekoaupytouwen (M3bbiTouHon) AHK.

12. MonekynsipHo-uuToreHeTnveckne metogpbl: ISH- n FISH- ruépuamnsaumnsa (rmépugmsaums in situ),
CNeKkTpasibHOE KapuoTunMpoBaHMe (XPOMOCOMHbIA M3AHTMHI) M UX WCNOMb30BaHMEe ANns WU3y4YeHUs
KapuoTuna yenoBeka v ANarHoCTUKN HacneCTBEHHbIX 3ab601eBaHUA.

13. KneTouHbIl UMKN 1 ero perynsaums. HapyleHns perynsumm KNeToyHoro Lmkna u OHKOreHes.

14. HapyweHna mutosa U ux nocnencteusa. oHATME O NNOUMAHOCTU KMeTok. [Mosvnnougusa u
aHeynnonans Kak pesysibTar HapyLleHUsi pacxXoxAeHra XpoOMOCOM B aHahase M1MTo3a.

15. MUVKpOSiAEPHbIA TeCcT OyKKa/IbHOrO 3nNuTeNnns pPOTOBOM MOMIOCTU  YenoBeka /19  OLEHKN
KNeToYHOro romeocTasa opraHu3sma.

16. N3meHeHus kapnoTuna, 06ycnoBeHHbIe NaToI0MMAMU Meno3a.

17. XpOMOCOMHbIE 60/1€3HM YenoBeka.

18. Peakuus KNeToK Ha BHELUHVE BO34ENCTBUS.

19. AnNonTO3 1 HEKPO3 — AiBa BapuaHTa K1eTOYHOW CMepTH

Kputepumn oueHku:

«3a4YTeHO» CTaBWUTCA CTYLEHTY, ec/in OH packpbll Temy pedhepara, onmpasicb Ha COBPEMEHHbIE
nccnefoBaHnsi, B TEKCTE OTCYTCTBYHOT opdiorpadouyeckme U CMHTaKCUYecKne OLNOKW, CTUANCTUYECKUX
NorpeLHocTen, cobaeHbl TpeboBaHMs K 0QOPMIIEHNIO.

«He 3a4TEHO» CTaBUTCA CTYAEHTY, EC/IN OH HE pacKpblal TeMy pedepaTa.

20.1.4 NpakTuyeckune 3agaHusa (npumepsbl):
1. PaccmoTpeTb Moj, MUKPOCKONOM rOTOBbIE Mpenaparbl: Ma3ok KPOBU NIATYLUKKN, K/TETKM aNUTEMabHbIX,
coeAVHUTENbHbIX U HEPBHbIX TKaHeW KPbICbl, KOPHEBOW MEpPUCTEMbl flyka W COCHbl, KOXWLbI JlyKa.
CpaBHUTb ¥ 3apucoBaTb B TeTpagu nNpu 6OMbLIOM YBENUYEHUM OOLLYH CTPYKTYPY >XMBOTHON 1
pactuTenbHol Knetkn (No 2-3 kneTkn). MNepeuncnntb OCHOBHbIE Pa3Nyuns B CTPOEHUU KNETOK XMUBOTHbIX
N pacTeHuii.
2. O3HaKoOMUTLCA C MOPAIONIOrMYECKUMIN OCOBEHHOCTAMMU N QOYHKLUUSAMU KNETOK XUBOTHBIX U YesioBeka
(anuTenuasibHbIX U COEAVHUTEsIbHbIX TKaHeW, KNeTOK KPOBW, MbILEYHOW W HEpPBHOW TKaHwu).
PaccmoTpeTb K1eTkM pasnnyHoi hopMbl (LLapOBUAHON, 3BE344aTON, KyOUYECKON, LMINHAPUYECKON 1
4p.). 3apucoBaTb B TeTpPaau pasHble TUMbI KIETOK, 3anucaTb BbINOHAEMbIE MU (OYHKLN.
3. PaccmoTpeTb rOTOBble MOCTOSIHHbIE MWKPOTOMHblE Mpenapatbl KNETOK XXWBOTHOW TKaHW Mop,
CBETOBbIM MWKPOCKOMNOM. O6patutb BHUMaHME Ha MOPMOsIOrMio pasfINyHbIX opraHes nof CBeTOBbIM
MWKPOCKOMNOM: KOMMIEKC [ONbMKN (HEPBHbIE KNETKA CMUHA/IbHOTO TaHr/iMa KOTeHKa), MUTOXOHAPWUU
(KNeTKn NeyeHu akconoTns).
4. Vcnonb3ys rotoBble npenapatbl U MUKpodoTorpacummn (CBeToBblE Y 3M1EKTPOHHOMUKPOCKONUYECKME),
paccmoTpuTe 1 3apucyinTe CTPyKTypy MHTepdasHoro agpa. Mog cBeToBbIM MUKPOCKONOM pacCcMoTpeTb
MOCTOSIHHbIE NpenapaTbl KNETOK NevyeHw.
5. PaccmoTpeTb npenapatbl COMaTtU4ecKMx KMEeTOK pas/iIMyYHbIX XUBOTHbIX, MoAcYMTaiTe KOMMYECTBO
BCTPEYatoLLMXCA Y HUX AAPbILIEK U cAenaiTe BbIBOAbI O BO3MOXHOM KO/IMYECTBE AAPbILLKO0OPAa3yHoLLIMX
XPOMOCOM Yy NPOaHas/IM3nNpoBaHHbIX OO LEKTOB.
6. PaccMoTpeTb nof MUKPOCKONOM AndhdoepeHumnaibHO OKpatleHHble XPOMOCOMbI Yenoseka. ObpartuTe
BHUMaHWe Ha pa3nuuns no oopme 1 pasMmepy Xpomocom B Habope.
7. Ncnonb3ys Kcepokonuio andydpepeHumanbHo OKpalleHHbIX XPOMOCOM, ornpeennTte LeHTPOMEpPHbIi
VHAEKC AN KaXKON XPOMOCOMbI B nape (Bcero 22 ayToCOMbl M M010Bble XPOMOCOMbI X U Y) 1 ee Tun
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8. M3rotoBuTb NpenapaTtbl aNUTeIMasbHbIX KNEeTOK CAU3UCTOM NosiocTu pTta. MNpocmMoTpeTb npenapatbl
nos CBETOBbIM MWKPOCKONOM. 3apucoBatb WHTeppasHoe A4p0 € MOMIOBbIM - XPOMATUHOM.
MpoaHanusnpoBate 100 MHTephasHbIX A4ep, YCTaHOBUTb MPOLEHT S4ep C MOI0BbIM XPOMATUHOM.
Cpenatb BbIBOA, 0 Ko/inyecTse X-XpOMOCOM UHAMBUAYYMA.

9. Ncnonb3ysa roToBble Npenaparbl, pacCCMOTPETh pas/INyHbIe Nepuobl KNeTo4yHoro uukna. Hapucosatb
CXeMy KNeTo4YyHOro Uukia KNeTok, cofepxalimx 6 XpomocoMm, nognucatb BCe ero nepuofbl. YkasaTb
4YMCI0 XPOMOCOM (N), YNCNO XpoMaTtui U OoTHocuTesnbHoe cogepxaHue OHK (c) ansa Bcex nepuoaoB
KneTtoyHoro umkna. Cpaenartb BblBOL KakK M3MEHAETCHA 4MC/10 XPOMOCOM W kKonumyectso JHK B xope
KNeTo4yHoro umknia.

10. W3roTtoBuTb UuMUTOMOrMYECKME Mpenapartbl OyKKa/IbHOTO 3anuTenusa 4esioBeka. [lpocMoTpeTb
npenaparb! Nof CBETOBLIM MUKPOCKOMOM. Ha kaxkaom npenapare npocmoTpeTtb He meHee 1000 k/ieTok.
OnpenennTtb KOMMYECTBO KNETOK C MUKpogdpamu, nepuHyKneapHbiMU BakyonsaMW, Haceykamu,
NPOTPY3MAMN TUNa «pas3buToe ANLo» 1 «A3blK». Caenatb BbiBOAbI 06 YPOBHE KIETOUHbIX HapyLUeHWiA B
OYKKasTbHOM 3NUTENNN.

11. N3yunTb OCHOBHbIE 3Tanbl raMeToreHesa y uyesioBeka. PaccMoOTpeTb Mof CBETOBbIM MWKPOCKOMOM
roToBble npenapaTbl cnepMmaroreHesa y moiwn. Onpegennts BCe cTagnm Meiiosa. 3apucoBartb.

Kputepuun oueHKu:

«3a4TeHO» BbICTaABMAEGTCA CTYAEHTY,
CaMOCTOATENIbHO CCHOPMYIMPOBaHbI BbIBOAbI.

«He 3a4TEeHO» BbICTaB/IAETCA CTYAEHTY, eC/i1 3ajaHne He ohopm/ieHo B TeTpaau.

ec/n  3aflaHne npaBwWIbHO OCIOPM/IEHO B TeTpaaw,

TexHonorua nposeAaeHUA. Tekyllasa attectauns NPoOBOAUTCA B COOTBETCTBUM C Mos10XeHeM O
TekyLlen attectaumm oby4aroLLmMxcs no nporpammam BbiCLLEro 06pa3oBaHns BOpoOHEXCKOro
rocyf,apCcTBeHHOIo yHMBepcuTeTa.

Tekywaa artectaymsa NnpomM3BoANTCA B hopmax:

- YCTHOro onpoca (MHAMBUAYa/TbHBIR ONpoc);

- MMCbMEHHbIX paboT (nabopatopHble paboTsl, pedepartsl).

- TecTMpoBaHusa (MPoOBOAMTCA 6/104YHO B TPM CpOKa MO Mepe NPOYTEHUS NEKUUA U NpoBeAeHUs
NabopaTtopHbIX 3aHATWI MO OonpedefieHHbIM TemMam C  MCNOb30BaHWEM 3/1IEKTPOHHOIO  y4ebHo-
MEeTOANYECKOTO Komniekca Mo AaucumnanHe «Lmutonorusa»), https://edu.vsu.ru/course/view.php?
id=3173. TecTupoBaHMe BKNHOYaeT B Ceb6A pasHOYypoBHEBble 3adaHus (BOMNPOCHLI, PUCYHKM,
CUTyaLMOHHbIe 3ajaun), Mo3BOMAKLWME Nydlle OUeHUTb 3HaHuA obyvawuwlerocs. [nA oTeeta Ha
BOMPOCHI TpebyeTca 3HaHWe matepuasnia /eKUMOHHbIX M 1abopaTopHbIX 3aHATUIR, a Takke martepuana,
peKoOMeH0BaHHOIo 4J/11 CaMOCTOATEIbHON paboThl.

20.2. NMpomeXxyTo4yHaa aTrecTayus

MNMpomexyTouHass aTTecTtauuss no AUCLUMNSIMHE OCYLLEeCTBMSETCA C MOMOLLbI  CNeayoLLmX
OLIeHOYHbIX CPeACTB:

- BOMPOCOB K 3K3aM€EHY

MNMepeyeHb BONPOCOB K 3K3aMEeHY:
1. 3agauu v aTanbl PasBUTUS LUTONOMMU. 3HAUYEHME YYEHMS O KNeTKe AN MeauLUHbI.
2. KneTouHasi TeOpUsi N ee OCHOBHbIE MOMNOXEHNS.
3. Posb 0TeYecTBEHHbIX UCCNefoBaTeNeil B pa3BUTM COBPEMEHHOW LUTOMOTNN.



https://edu.vsu.ru/course/view.php?id=3173
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4. CseTtoBas MwuKpockonuda. MeToAbl NPWKU3HEHHOTO WU3yvyeHUs KneTok (pa3oBO-KOHTpacTHasd u
donyopecueHTHas MuUKpocKonus, MeTon HabnwogeHws B MNONsSpM30BaHHOM cBeTe). Paspelsarowias
CNOCOBHOCTb MMUKPOCKOMA.

5. MeTogpl UMTONOIMYECKUX WCCNEeL0BaHW: MeTOA KNETOYHbIX Ky/bTyp W KIETOYHON WHXeHepuw;
M30TOMHbI aHaM3 KMeToK W TKaHel (meTon aBTopaguorpadun); dpakUuuoHMpoBaHWE KIETOK
(pudbdpepeHumnansHoe LeHTpudyrnposaHume).

6. YepTbl cxoAcCTBa U pas/iMuva B OpraHusauuMv v AefleHUM NPOKaAPUOTUYECKUX U 3YKapPUOTUYECKNX
KNeToK.

7. O6wan xapakTepuctuka CTPYKTYpbl KneTku. OCHOBHble pasnuma  Mexay >KMBOTHbIMU U
pacTuTesibHbIMU KNeTKaMu.

8. Cnocobbl N3roToB/IEHNSA NpenapaToB /19 CBETOBON MUKPOCKOMUW.

9. OO6Lme YepTbl 1 pasiMyns B CTPOEHUN U Ae/IEHUN K/TETOK MPOo- U 3yKapuoT.

10. MI3mepeHne MUKPOCKONUYEeCKNX 0O bEKTOB.

11. MeToAbl KOHTPACTMPOBaHMA B CBETOBO MUKPOCKOMMUMN.

12. DnekTpoHHas MMUKPOCKOMMNA NMpOoCBeYMBalOLLLENO Y CKAHUPYIOLLErO TUMOB.

13. Oco6eHHOCTY U3rOTOB/IEHNS MUKPONPENapaToB A5 3/IEKTPOHHON MUKPOCKONUN.

14. O6wue cBOWCTBA KNETOUYHbIX MEMOPAH, X CTPYKTYypa 1 OYHKLUN.

15. NMoBepxHOCTHbI annapaT KneTkn. [nasmatnyeckas Memb6paHa (ee CTpyKTypa W QOyHKLUMK).
"NnKOKasInke 1 ero 3HaveHue.

16. TpaHcnopT BewecTB 4yepe3 MembpaHy (avMddy3HbIli, NaccuBHbIN, akTuBHbIM). Na- K- Hacoc.
OHAOUMTO3 1 3K30LMTO3.

17. LluTtockeneT KNeTkn: MUKPOUIaMeHTbI.

18. Lintockenet KneTkn: MUKpPOTpyboukn. OpraHmsauns BepeteHa AesieHus.

19. Cneymanm3npoBaHHble CTPYKTYPbl K/IETOYHON MeMbpaHbl: MUKPOBOPCUHKM, PECHUYKK, Ga3asibHble
NMHBarvHauuu.

20. Knaccudpmkaums n moposiornst MexkneToUYHbIX KOHTaKTOB.

21. QHgonNasMaTuyecknii peTukynym (Tunbl, CTPOEHME 1 OYHKLMN).

22. Annapart Fonbmxn (CTpoeHne n oyHKLUNN).

23. Moptho-thyHKUMOHaNbHaA opraHmMsauua M TUNbl JIN30COM, WX NpoucxoxaeHne.  JIN30COMHble
60/1e3HM HakonIeHus.

24. YNnbTpacTpyKTypa v poJib NEPOKCUCOM.

25. MutoxoHapumn (Mopdronorus, CTpykTypa u doyHKummn). MMTOXOHAPMasbHbIE 6OME3HN.

26. CTpYKTYpHO-(hYHKUMOHA/IbHasi opraHu3aums reHoma mutoxoHapuii. B mTAHK 3anucaHa Hawa
ncTopus.

27. BHYTpUKNETOYHbIE BKMOUYEHNS, NX XapaKTepucTuka u posb.

28. CTpykTypa 1 (yHKLMN MHTepdasHoro sapa. Posb Agpa B XpaHeHun 1 nepegaye HacrefCTBeHHOM
NHopMaL MK, XU3HEeAEeATENbHOCTY KNEeTKN.

29. AapbIWKO: cTpoeHne (No faHHbIM CBETOBOM M 3M1IEKTPOHHOM MUKPOCKONMK), oyHKUUN, obpasoBaHme.
30. Pnbocomsbl, nx ctpoeHne n QyHKLNN.

31. CTpyKTypa 1 ddyHKUMKN XpoMaTUHA. DyXpOMaTuH 1 reTepoXpoMaTmH.

32. MonoBoit XpOMaTUH 1 ero UCnosib3oBaHne 415 ANarHOCTUKM Nnoia v aHOMasiuii B CUCTEME NOJI0BbIX
XPOMOCOM.

33. YpoBHM koMnakTusauumn (ynakoesku) AHK B coctaBe XpoMOCOM.

34. CTpYKTYpPHO-(PYHKLUMOHaIbHas opraHM3auun XpoMOCOM Yy MPOKapuoT M 3yKapuoT (CpaBHUTE/bHbIN
aHasnna). M3bbiTouHaa JHK.

35. XpoMOCOMbI BUPYCOB, NPOKAPUOT Y MUTOXOHAPWIA.

36. OpraHusauns metadasHoi XpOMOCOMbI 3yKapuoT. MoHATUE O KapuoTune.

37. Kapuotun yenoseka. Metoabl U3y4eHUs 1 nAeHTUdmKauMm XpoMocoM vesioBeka.

38. NMapwmxckas knaccugukaums XpoMOCOM YesioBeka. Vignorpamma vesioBeka.

39. MonekynsapHo-uuToreHeTn4eckme MeToAbl (FISH- rmépuamsaums, CrnekTpasibHoe
KapuoTUNMPOBaHUE) M WX WUCMOSb30BaHWE [O/1 W3YYEeHUS KapuoTuna uYesioBeka W ANarHOCTUKK
Hac/eACTBEHHbIX 3a60/1€BaHNIA.

40. CTBOMOBbIE KNeTkn (onpepenexwve, CBOICTBA, TUMbI, OTKpbITNE BO3MOXHOCTU
nepenporpaMMmnpoBaHns 3pesibiX KNeToK B M/IIOPUNOTEHTHbIE). Vcnonb3oBaHne B buomeanumHe.

41. MUTO3 1 ero 6uosiornyeckoe 3HaveHue.

42. AmuTto3. CpaBHUTE/IbHAA XapakTepucTuka MuTo3a 1 ammrosa.

43. KNeTOUHbI LUK U ero perynsymsi.



44, TloNUTEHHbIE TUraHTCKME XPOMOCOMbl (ObpasoBaHue, CTPyKTypa, OT/vyMe OT MeTadhasHbIX
XPOMOCOM).

45. lNaTonorum mnTosa u UxX NocneacTeums.

46. Monunnonans n aHeynnonausa Kak pesynbtar HapyLeHUs pacxoXxaeHnss XpOMOCOM B MUTO3e.

47. MVKpOSiAEPHbIA TeCT GYKKaUIbHOro anuTeNns pOTOBOM MOJIOCTM YesioBeKa OJ/19 OLEHKM KNeTOYHOro
romMeocrasa opraHusma.

48. Meii03 1 ero 6Mosornyeckoe 3Ha4YeHue.

49. M1TO3 1 Melio3, X CXoAcTBa U OTNNUNS

50. Xpomocombl TUNa “namnoBbIX LWETOK” (CTPoeHme, PyHKUUN, OTAnUmne oT meTaddasHbIX XPOMOCOM).
51. Tunbl meiio3a.

52. FameToreHes y yenoseka. CnepmaroreHes n oBoreHes (CpaBHUTENbHAA XapaKTepucTmKa).
53.MonoBble keTkn 4esioBeka. Mopdonornyeckas u OYHKUMOHaUIbHAs Xapaktepuctuka. Ponb B
nepegaye reHetuyeckolr wHdopmauun. ONNOAOTBOPEHVWE — HayaslbHbI 3Tan pasBUTUS HOBOTO
opraHusma.

54. Maronornn meiiosa 1 Nx NocCNeacTBus.

55. I3meHeHns KapruoTuna YenoBeka, 06yCc/noBEHHbIE NaToN0rMsaMm Meliosa.

56. XpOMOCOMHble 60/1€3HM YenoBeka.

57. bBonesHun YenoBeka, CBSI3aHHbIE C NATO/I0TMEl OPraHoOMA0B KIEeTKU.

58. Peakumsi KeToK Ha BHellHMe BO3AelcTBuA. HapyweHus amddepeHumpoBKn 1 OnyxoneBblid pocT
KNeTKn.

59. ANonTo3 1 HEKPO3: ABa as/ibTepHATUBHLIX NYTU rMGesn KneTkn. Liutonornyeckue npusHaku ruéenu
KNeTKu.

MpuMep KOHTPOJIbLHO-U3MEPUTE/ILHOIO MaTepuasa
YTBEPXAAHRO
3aBeqyrowmin kaceaponi
TEHETUKMN, LMTONOMMMN N BUOUHXEHEPUI

B.H. NonoB
CneuypanbHocTb __30.05.02 MeduyuHckas buoghusuka
OucuunnunHa_ B1.0.25 UuTtonorus
dopma 06yyeHnss OuHasd
Bug koHTpona  3k3ameH
Bug arttectaumu _ npomexyTtoyHas
KOHTpONbHO-u3MepuTenbHbI matepuan Nel?

1. Mopdo-thbyHKUMOHaIbHAaA opraHu3aumMs U TUnbl JIN30COM, UX MPOUCXOXAEHUE.
JIn3ocomHble 601e3HM HaKoNIEeHNS.

2. Mi3meHeHua kapuoTuvna 4enoseka (XPOMOCOMHble 00/1e3HN), 00YC/I0B/IEHHbIE
natosiornsaMu Meriosa.

3. HepacxoxaeHne nonoBbIX XPOMOCOM Y MYX4YMHbI MPOUCXOAUT BO BTOPOM

agenednn Meiio3a. YKaxXuTe BO3MOXHblEe Kapnotunbl AeBOYEK N MaJ/1IbYNKOB MPU C/ITNAHUN
aHOMaJ/IbHbIX NMOJ10BbIX KNE€TOK MY>XYMNHbI C HOPMaJibHbIMW NMOJ10BbIMW KTETKAMW XEHLLWHbI.

Kputepum oueHKu:

«OT/IMYHO» BbICTABNSAETCA CTYZEHTY, EC/IM OH PacKpbIBAeT BONPOChHI MO TeMe GuneTa 1 oTBeyaet
Ha JONOJIHNTE/IbHbIE BOMPOCHI.

«XOPOLLO» BbICTAB/ISIETCA CTY[EHTY, €C/I OH pacKpbiBaeT BONPOCHI GUeTa, HO He OTBeYaeT Ha
HEKOTOopble AOMOTHUTE TbHbIE BOMPOCHI.

«y[0B/ETBOPUTENIbHO» BbLICTABNSETCA CTYAEHTY, €C/IM OH OTBeyaeT Gu/IeT MO HaBOASLLMM
BOMpPOCaM M HETOYHO OTBEYaeT Ha A0MNOJHUTE bHbIE BOMPOCHI.

«HEY[J0B/IeTBOPUTE/IbHO» BbICTAB/SIETCS CTYAEHTY, EC/IN OH HEe pacKpbiBaeT TeMbl MO BOMNpPOCcam
6vneTa n He OTBEYAET Ha AOMNOJIHUTE/IbHbIE BOMPOCHI.

TexHonoruv nposBefeHus.



®opMOoIl MPOMEXYTOUYHON aTTecTauum 3HaHU, YMEHWA N HaBbIKOB 00y4yaloLLMXCA SABNSETCA
ak3ameH. Ob6s3aTeNlbHbIM YCNOBMEM [OMNyCcKa CTYAEHTOB K 3K3aMeHy AB/ISETCA BbINO/HEHME U caaya
nabopartopHbIX paboT, NONOXUTENbHbIE pe3y/ibTaTbl TeKyLen arTecTaumm (BbinosIHEHNE NabopaTopHbIX
paboT 1 TECTOBbIX 3a7aHWiA).

MpomexyTouHass aTTecTaums NpoBOAWUTCA B COOTBETCTBMU C [1ONOXKEHNEM O MPOMEXYTOUHOM
atTecTaumm oby4yaroLmxcs no nporpammMam BbiCLLEro 06pa3oBaHus.

KOHTPO/IbHO-U3MepuTe ibHble MaTepuasibl MPOMEXYTOUYHOM artTecTaumm BKIOYalT B cebs
TeopeTnyeckne BOMPOChl, MO3BOMSAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA WM CUTYaUMOHHblE
3ajauu, No3BOJIAIOLLME OLEHUTb CTENEeHb CHOPMUPOBAHHOCTM YMEHWI 1 HABbLIKOB.

[ns oueHmBaHUA pe3ynbTaToB 0OyUYeHMA Ha SK3aMeHe UCMOJ/b3YTCA criefyloLme nokasaTenu:

3HaHME OCHOBHbIX LMTOMIOTMYECKUX W WHbIX €CTECTBEHHO-HAaYUHbIX MOHATUA W MeTOLOB;
COBPEMEHHOTO  COCTOSIHME  BOMpoca O  CTPYKTYPHO-(DYHKUMOHA/IBHOW  opraHusaumun n
XU3HeOEeATe/IbHOCTU KNeToK  (MPOoKapuoT M 3ykapuoT, XMBOTHbIX W YesioBeka) B HOpMe W npu
naTosiorusx;

2) 3HaHMe OCHOBHbIX MEXaHVW3MOB W CUCTEMHbIX MPUHLMMNOB CTPYKTYPHO-(PYHKLMOHANBHOM
opraHmn3auunn 1 Xn3HeaeAaTesIbHOCTN K1ETOK XXMBOTHbIX 1 YesioBeka

3) yMeHve NpuMeHATb PyHAAMeHTaslbHble 3HaHWA N0 UUTOoMMKM B paboTe ¢ 6Mo10rMyeckumm
obbekTaMu, UCNoMb3oBaTb B  cdepe NpoheccMoHanbHOM — AeATeNbHOCTU;  PerucTpumpoBarth,
aHanM3nMpoBaTb W WHTEPNPEeTMPOBaTb MOMyYeHHble pe3ynbTaTbl W NPOBOAUTL  LUTOMOrMYECKYHD
AVarHocTuky 3aboneBaHuii YenoBeka; BOCMPUHMMAaTb MHHOBAUMW B LENsIX COBEPLUEHCTBOBAHNA CBOEl
NpogoeccMoHanbHOM AeATeNbHOCTH.;

4) yMeHue TMpUMeHsATb 6as30Bble 3HaHWA W HaBblKM  LUTOMOMMYECKOro aHanusa [Ans
PerncTpupoBaHns, WU3YYeHUss U UHTeprpeTauum CTPYKTYPHO-(DYHKLUMOHA/IbHOTO COCTOSIHUA K/1ETOK
opraHu3mMa yesioBeka.;

5) BnafeHne OCHOBHbIMW LMUTOMIOTUYECKUMU MeTodamMv U MUKPOCKOMUYECKOW TEeXHUKOW
nccnefoBaHna Y OLEHKM CTPYKTYPHO-(DYHKLMOHA/IbHOTO COCTOSIHWA KNETOK OpraHu3mMa A1 pelleHns
npoeccrmoHanbHbIX 3ajav;

6) BnageHne HaBblKaMX WCMOSIb30BAHNS CUCTEMHOTO aHavM3a B W3YYEHUU CTPYKTYPHO-
(hyHKLMOHANBHOrO COCTOSIHUSA KETOK YesioBeka.

[ns oueHvBaHUA pe3ysibTaToB O00YyYeHUS Ha 3K3aMeHe WUCMnosb3yeTcs 4-6a/ibHasa LWkana:
«OT/INYHO», «XOPOLLO», «yA0BNETBOPUTENBHO», HEYA0B/IETBOPUTE/IbHO».

5 6annoB crTaBuTCH, e€cnv OOyvaloLMincs [EMOHCTPUMPYeT MOMIHOe COOTBETCTBME 3HAHWIA,
YMEHWIA, HaBbIKOB MPUBEAEHHbIM B Tabnuuax nokasatesissiM, CBOO6OAHO onepupyeT nNpuobpeTeHHbIMU
3HAHUAMW, YMEHUAMU, NPUMEHSAET UX NPU PeLLeHN NPaKTUYeCcKnx 3ajay;

4 6Ganna cTaBuTCH, €c/vM 06y4yalolmiica OEeMOHCTPUPYET COOTBETCTBUE 3HaHW, YyMEeHWl u
HaBbIkOB MNpVBEAEHHbIM B Tabnuuax mnokasarensaMm, HO [OnyckaeT He3HauuTeslbHble OLIMGKM,
HETOYHOCTW, UCTIbITbIBAET 3aTPYAHEHWS NPY PELLEHUN CUTYaLMOHHbIX 3a4ay;

3 6anna craBuUTCA, €c/iM 0by4yarolMinca [AEeMOHCTPUPYEeT HEenosIHoe COOTBETCTBUE 3HAHWUN,
YMEHWIA, HaBbIKOB MpMBEAEHHbIM B Tabnvue nokasatensm, AOMyckaeT 3HauuTeslbHble OWWnbKu npu
peLleHnn CUTyaLMoHHbIX 3ajau;

2 Ganna crtaBuTCHA, €C/M 0bOydvalolminca [EeMOHCTPUPYEeT SBHOE HEeCOOTBETCTBME 3HAHWNA,
YMeHWIA, HaBbIKOB NpMBEAEHHbIM B Tabnmue nokasatesnisim.

KpuTepun oLeH1BaHUA KoMNeTeHLWii LLIkana oLeHoK

MonHoe cooTBeTCTBME OTBeTa O6yuyalolerocss BCEM MEPEUUCTIEHHbIM  KPUTEpPUSIM. OmsuyHo
MPOAEMOHCTPMPOBAHO 3HAHME OCHOBHbLIX MOHSATUA W METOAOB  LMTONIOFMUYECKNX
NCCNEeAOBaHWA; COBPEMEHHONO COCTOSIHMSI BOMpOCa O CTPYKTYPHO-CRYHKLMOHA/ILHOM
opraHusaumy U XXM3HeAEATENIbHOCTY KNETOK XXMBOTHBIX U uenoBeka. O6Gydaromiics
CNOCOGEH W/IMIIOCTPUPOBATL OTBET NpUMEepamMu, UCMo/b30BaTh  (PyHAAMEHTa/bHbIE
3HaHMSA MO UMTONOrMK B paboTe ¢ GUOMOrMUYECKMU 06 BEKTAMM, PELLEHUS] CUTYALIMOHHBIX
3a/1a4; PErMcTpUpPOBaTh, aHA/IM3MPOBATb M MHTEPNPETUPOBATL NOYYEHHbIE Pe3y ibTaThbl

OTBET Ha KOHTPO/bHO-U3MEpPUTESIbHBIA MaTepras He COOTBETCTBYET OAHOMY-ABYM U3 Xopowo
MEepPeYnC/IEHHbIX MoKasatesnieil, Ho obyvalowmiica [aeT npaBwWibHble OTBETbl Ha
JononHutensHble Bonpockl. Cofepxatcs OTAeNbHble Npo6efisl B 3HaHWUM METOA0B
LMTOMOMMYECKUX UCCNef0BaHWi; COBPEMEHHOIO COCTOSIHMSA BOMPOCA O CTPYKTYPHO-
(OYHKUMOHANBLHOM  OpraHvM3aumm U XKU3HEAesATeNbHOCTU  KNEeTOK;  HeAO0CTaTOYHO
MPOAEMOHCTPUPOBAHO  YMEHWe  MCMOMb30BaTb  MUKPOCKOMWYECKYHD — TEXHWUKY WU
COBPEMEHHbIE MEeTOoAbl UWTOMOMMYECKUX MccnefoBaHWli B paboTe ¢ 6Moa0rMyeckumm




ob6bekTamu, PEeLWEHNA CUTYaUMOHHbIX 3a4a\.

OTBEeT Ha KOHTPO/IbHO-U3MEPUTEIbHBI MaTepuasl He COOTBETCTBYET /l06biM TPEM W3
MEepPeYnCieHHbIX  Mokasateneld, obyuvalowmiica faeT  HenosiHble  OTBETbl  Ha
[OMO/THNTE/IbHbIE BOMPOCHI.

JEMOHCTPUPYET  YaCTUYHbIE 3HAHWSA  METOAOB  LMTOMIOTMYECKMX  UCC/EeA0BaHUI;
COBPEMEHHOIO COCTOSIHUS BOMPOCA O CTPYKTYPHO-(DYHKLMOHA/IbHOW OpraHusauui u
XU3HEeAEATE/IbHOCTU KMETOK; HE YMEET WCMOo/b30BaTb MUKPOCKOMUYECKYID TEXHUKY W
COBPEMEHHbIE METOAbl LMTOMOTMUYECKUX UCCrefoBaHuii B paboTe ¢ 6M0M10rMyeckuMm
06bEKTAMM, PELLIEHUSI CUTYALMOHHbIX 3aay.

Yoosnemsopu-
me/ibHO

OTBET Ha KOHTPOJIbHO-M3MEPUTENbHbI MaTepuan He COOTBETCTBYET /I0ObIM YeTbipeM
M3 MepeyncneHHbix nokasarenei. OO6ydalLWUnca OEMOHCTPUPYET OTPbIBOYHbIE,
hparmMeHTapHble  3HaHWsS, AEMOHCTPUPYeT  OTCYTCTBUME YMEHWA U HaBbIKOB
NCMOJ/Ib30BaHNS MUKPOCKOMNYECKOW TEXHWKN N COBPEMEHHbIX METOA0B LUTOMOMMYECKNX
nccrnefoBaHuii B paboTe ¢ 61OIOTMYECKNMI 06 bEKTAMI, PELLIEHNSI CUTYALIMOHHbIX 3a4au.

Heydosnemaso-
puUmMesibHoO
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